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ABSTRACT 
An increasing demand for energy in New Zealand has 
brought the country to the point where major decisions have 
to be made concerning energy supply. It was considered 
desirable by the Environmental Council that the New Zealand 
public be involved in making such decisions. The Council 
felt that information should be made available on the 
environmental implications of alternative energy development 
strategies. 
This project involved the preparation of a booklet on 
e~ergy for the Environmental Council. The booklet was 
designed to present to the general public factual, easily 
accessible information on the environmental implications of 
energy development and use. The role of the bpoklet is 
placed in perspective by the examination of environmental 
education material prepared by New Zealand Government 
agencies. It is evident that some steps have been taken by 
Government to provide the public with information that could 
be used in decision-making concerning alternative energy 
futures. There remains a need for channels through which 
the public may effectively participate in decision-making. 
Objectives of environmental education are also 
discussed in the report. It is suggested that the concept· 
of decision-making is central to environmental education. 
Accordingly, the role of environmental education in relation 
to resource management decision-making is examined. 
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1. INTRODUCTION 
Energy is central to our way of life. Energy not 
only provides us with heat and light in our homes, it is 
also the basic input to all goods and services we use. 
Energy is the prime mover of technology and the main driving 
force of an industrial society. The growth in energy demand 
which New Zealanders have come to expect is closely related 
to the continued pursuit of that rather elusive concept 
"a higher standard of living". In the past, economics and 
resource availability have largely determined the way in 
which New Zealand's energy demand has been satisfied. 
More recently, social and environmental considerations have 
become a much greater influence in determining the nature 
of our energy supply. 
If New Zealand's present rate of growth in energy 
demand is met, present energy consumption will be doubled 
by 1986 (Ministry of Energy Resources, 1975). This has 
important economic and environmental implications. For 
example, the price of imported oil, which constitutes 60% 
of New Zealand's primary energy supply, inc~eased four-fold 
between January 1973 and January 1974 (Department of 
Statisti~s, 1975). In addition, to meet the projected 
demand for electrical energy, the Planning Committee on 
Electric Power Development in New Zealand (Anon., 1976a) 
has proposed the construction of a power station based on 
nuclear fission by 1990. A decision on whether or not to 
introduce nuclear power could have an important influence on 
both the energy supply and environmental quality of all 
New Zealanders. 
Because of the environmental impacts associated 
with the production and use of energy, the growing public 
concern for environmental quality in New Zealand could 
influence the development of the energy sector. The 
question with which New Zealanders are faced is: how do 
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we equate our concern for our surroundings with our desires 
for more energy and increased economic growth? The problem 
is to strike a balance between these conflicting demands, 
which will typify future decision-making on energy policy. 
The resource management goal that can be identified in 
this situation is: 
to establish a balance between a publicly 
acceptable level of energy use and a publicly 
acceptable level of environmental quality. 
Decision-makers in this area allow their own value 
judgements to influence the relative importance assigned 
to these two objectives. Each decision-maker has his own 
choice of the criteria for decisions and the priorities 
among them, and his own selection and analysis of 
pertinent facts. At times the public may be involved in 
the decision-making process, but operationally this tends 
to mean active citizen groups. However, even if the public 
are not directly articulated into decision-making, they 
influence the process by modifying the social medium in 
which it takes place (Katz, 1971). 
If it is considered desirable that the New Zealand 
public should participate in the making of decisions about 
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future energy policy, they must be adequately informed about 
the issues involved. It is generally acknowledged that the 
public do not have this necessary information. Education 
is a way of making information available to the public, and 
an informed public, together with channels through which 
they may participate, are necessary prerequisites for public 
decision-making pn energy matters. 
In view of the environmental problems associated with 
energy development, the Environmental Council, an advisory 
body to Government on matters of environmental policy, 
established a Sub-Committee to examine the environmental 
implications of energy development and use. One of the 
objectives of the Sub-Committee was to publish an 
educational booklet on energy resources and the relationship 
of energy use to environmental quality. This environmental 
education exercise was intended to present to the public, 
in non-technical and easily understood language, the various 
resources of energy and the options in respect of various 
energy futures which New Zealanders face. By presenting the 
relevant information in an objective and attractive form, 
the booklet will aid public understanding of the environ-
mental implications of energy development. The readers will 
be better informed and better prepared to participate in 
public debate on energy issues if they so wish to do. In 
this way it is hoped that the booklet will contribute to 
the resource management goal identified above. 
The author was employed by the Commiss iO,n for the 
Environment to help prepare the Environmental Council's 
booklet, and this project considers the booklet in the 
perspective of environmental education programmes produced 
by New Zealand Government organisations. This project has 
the following objectives: 
1. To help prepare an environmental education booklet 
on energy for the Environmental Council. 
2. To review the objectives of environmental education. 
3. To describe and critically examine the public 
education'programmes about energy which are 
produced by New Zealand Government agencies. 
The relationship between the objectives and the 
resource management goal of this project is outlined in 
Figure 1. 
The project report discusses the objectives of 
environmental education in Section 2, and in Section 3 
the nature of public participation in resource management 
decision-making is briefly discussed. 
Because the Government is seen as a catalyst for 
involving the public in formulating important resource 
management decisions, the role of Government agencies in 
providing adequate information for decision-making on the 
environmental implications of energy development and use 
is examined in Section 4. One such government public 
education exercise on energy, namely the Environmental 
Council's booklet "Energy in the New Zealand Environment", 
is examined in detail in Section 5. An overall assessment 
of the nature of public environmental education on energy 
is then made in Section 6. 
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FIGURE 1: The relationship between the project's objectives 
and resource management goal 
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2. OBJECTIVES OF ENVIRONMENTAL EDUCATION 
2.1 INTRODUCTION 
Education is often suggested as a long-term path 
to combating environmental problems. Such education, 
whether in or out of the classroom, is seen as one of the 
·6 
best available means of changing people's understanding of, 
and attitudes toward, the environment. 
The term 'environment' is often used to refer to 
the biophysical setting of man,· involving interactions 
between man and other organisms and the non-living world~ 
Perceptions and definitions of 'environment' and 
'environmental education' vary among educators. Some 
authors extend the term 'environment' to include the 
\ 
\ 
i 
cultural setting of man. Some consider only the enVironme~t 
of the individual, others the total environment of society 
In this report the term environment is used to refer to th 
biophysical setting of man. 
The goal of environmental education is to restore 
and maintain a publicly acceptable level of environmental 
quality. This approach assumes that education provides for 
increasing knowledge, which leads to actions that will 
restore or prevent further deterioration of the environment. 
An important factor to consider in environmental 
education is the role that personal and social values should 
play. The role of values is seen differently by advocates 
of the different forms of environmental education. Some 
------- -
educators emphasise the inculcation of a particular set of 
attitudes for each environmental proplem recognised 
(Kormondy, 1971). Inculcation refers to the emphatic, 
persistent and forcible teaching of something. Others feel 
that specific manipulation of attitudes is not a legitimate 
role for public education in a free society. They believe 
that the aim shQuld be to produce II informed, intellectually 
capable, socially concerned individuals capable of making 
rational, objective judgements for themselves in each case, 
now and in the future" (Lucas, 1973). 
Because the behaviour of all persons in society 
influences the quality of our envirdnment, environmental 
education should become a community goal. The concept of 
education is commonly equated with the formal education 
system. However, environmental education seeks to involve 
all sectors of the community, teaching adults as well as 
children. To extend environmental education to adults is 
important as they are a source of value judgements about 
the environment and quality of life questions. In these 
matters they influence younger people. 
2.2 THE NEED FOR ENVIRONMENTAL EDUCATION 
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The motivation to develop environmental education 
stems from a recognition that we have good reasons to be 
concerned about the quality of our environment. The rapid 
expansion of technology and the growth of human populations 
have created detrimental changes to the environment. 
Problems of pollution, resource depletion and overpopUlation 
are worldwide. 
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Claims have been made that many of our present ,/ 
environmental problems are attributable to a lack of 
understanding of man's relationship to the biosphere / 
/ 
(Johnston, 1972; Swan, 1974). Boyden and O'Neill 
/ 
(1971) identify two important constraints on the solution 
of environmental problems. "Firstly, there is a lack of 
general awareness •.• of the existence of the environmental 
problem; and secondly, even among concerned people who are 
aware that the environmental problem exists, there is 
inadequate understanding of its magnitude, its underlying 
nature and its numerous interconnected facets - social, 
behavioural, technological, economic and biological". 
Similarly, the United States Congress related 
"deteriorating environmental quality to the degree of public 
understanding in the following way: "The deterioration of 
the quality of the Nation's environment and its ecological 
balance ••• is in part due to poor underst'anding of the 
Nation's environment and the need for ecological balance" 
(U.S. Environmental Education Act, 1970). Ehrlich (1971) 
and Commoner (1972) both see education as a necessary 
component of any solution to the environmental crisis. 
The U.S. Environmental Education Act (1970) stated that 
"presently there do not exist adequate resources for 
educating and informing citizens in those areas, and that 
concerted efforts in educating citizens about environmental 
quality and ecological balance are therefore necessary." 
Boyden and O'Neill (1971) give education ap even more 
important role than that implied in the quotation above .• 
They state that because so much depends on "a rapidly 
widening understanding of the nature of the environmental 
predicament and of the socio-biological processes it is 
clear that our educational institutions must be placed at 
the top of the list of key groups with special 
responsibilities." 
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Traditionally, education has been a means of changing 
the economic, political, vocational and moral aspects of a 
particular culture (Studebaker, 1973). Studebaker considers 
that the social need for a stable population and the 
elimination of ecologically unsound practices implies a 
major cultural re-education. Firstly, this would involve 
the formation of a new environmental "policy", and secondly, 
the more difficult task of finding a means of changing the 
attitudes of people and reorientating the priorities of 
established institutions. 
2.3 CLASSES OF ENVIRONMENTAL EDUCATION 
Lucas (1973) discusses the characteristics of the 
two basic classes of environmental education. The classes 
are education about the environment, and education for (the 
preservation of) the environment. 
Education about the' environment is designed to provide 
information concerning the environment. Lucas (1973) terms 
the objectives of this type of education as cognitive, 
'i.e. those objectives which deal with the recall or 
recognition of knowledge and the development of intellectual 
abilities and skills (Bloom, 1956). The goal of education 
about the environment is to make an individual knowledgeable 
about his environment. 
10 
Education for the environment has as its objective 
the preservation of, or the improvement of, the environment 
for a particular purpose. Educational progranunes 'for the 
environment will attempt to inculcate attitudes of concern 
for the features of the environment that enhance the quality 
of man's life, or which are claimed to have value in and of 
themselves. An attitude is "a persistent disposition to act 
toward a situation or value" (Websters Dictionary, 1971). 
Thus if one of the specific objectives of an educational 
programme is to promote a conserving attitude toward energy 
resources, then it may intend to produce a disposition to 
turn off electrical· appliances i.n rooms not being used, 
for example. 
Because the goal of education for the environment is 
to maintain or improve the quality of the environment, 
citizens must be provided with the skills that are necessary 
to achieve. this as well as the appropriate--attitudes. Such 
skills include the making and influencing of public policy, 
and the objective estimation of the environmental impacts of 
alternative methods of satisfying personal needs. 
Objectives promoting changes in attitudes are not 
necessarily the only objectives for this class of 
environmental education. Progranunes can also be aimed at 
producing particular behaviours, and perhaps habitual 
responses directly (Lucas, 1973). Some educators may 
consider such direct behavioural goals as necessary and 
valid because there is no guarantee that developing 
particular attitudes will automatically lead to behaviour 
which preserves or enhances the environment for man. 
The direct promotion of attitudes and values may 
produce fairly rapid changes in behaviour, but this form 
of education has a number of inherent problems. For 
example, whose values should be used for the purpose of 
attitude formation? Furthermore, the inculcation of an 
attitude will only provide short-term results. The value 
of education is in producing more permanent change; to be 
stable, new attitudes must be formulated from within the 
individual. Section 2.4 describes the teaching of methods 
of decision-making as a more satisfactory method of 
education for the environment than direct inculcation of 
attitudes and values. 
Education about the environment and education for 
the environment are not always separate processes. 
Education for the environment relies on education about 
the environment. Knowledge and understandin~ of the 
components of an environmental problem provide a basis for 
action and change I and it i.s not unusual for bo'th classes 
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of education to take place at the same time. The two 
classes of environmental education can therefore be combined 
into a compound class. 
Stapp et ale (1969) give a definition of environmental 
education which is an example of the compound class: 
"Envi.ronmental education is aimed at producing a citizenry 
that is knowledgeable concerning the biophysi.cal environment 
and its associated problems, and motivated to work toward 
their solution." It is clear from this definition that as 
well as education about the environment, components of 
education for the environment are included, i.e. the use of 
techniques which produce change and the acceptance of 
attitudes which encourage citizens themselves to effect 
change. When authors clarify the major objectives 
consistent with this definition, they emphasise that 
appropriate environmentally sensitive attitudes are an 
important component of the characteristics of an 
environmentally educated person. Stapp et at. (1969) state 
that one of the major goals of environmental education is 
lito help individuals acquire ••• attitudes of concern for 
the quality of the biophysical environment which will 
motivate citizens to participate in biophysical problem 
solving. II 
12 
Hawkins ahd vinton (1970) also stress the importance 
of attitude formation. They state that, in addition to 
imparting knowledge, environmental education should develop 
attitudes of concern for the quality of the environment, 
which will motivate the person involved to participate in 
environmental problem~solving. Cummings (1973) takes this 
even further, stating a broad concern for the extent to 
which environmental education must penetrate the human 
psyche in order to be effective. He mentions the formation 
of an ecologically valid social ethic, implying a change of 
values that would affect whole clusters of behaviour. 
The importance of attitude formation is not apparent 
in all definitions of a compound class of environmental 
education. The definition in the u.s. Environmental 
Education Act 1970 (u.s. Public Law 91-51"6) emphasises the 
knowledge component and makes no mention of attitudes: 
IIEnvironmental education means the educational process 
dealing with man's relationship with his natural and man-
made surroundings, and includes the relation of population, 
pollution, resource depletion, conservation, transportation, 
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technology, and urban and rural planning to the total 
environment. II This definition, as it stands, could be 
used as an example of the class education about the 
environment. No mention is made of the preservation or 
restoration of the environment, or of attitudes concerning 
the environment. However, the legislation contains the 
explicit assumption that lithe deterioration of the quality 
of the nation's environmental and ecological balance is in 
part due to poor understanding of the nation's environment 
and of the need for ecological balance" (U.S. Public Law 
91-516, Section 2(a». Thus it is assumed that knowledge 
alone will lead to action that will restore, or prevent 
further deterioration of, the human environment in the 
United States. Here, the education about the environment 
described in the definition of environmental education 
above·, is assumed to be a means of educating for the 
environment. In contrast, Balzer (1971) considers that if 
environmental education is to become effective in changing 
behaviour, objectives with behavioural foci will have to 
be developed. "Environmental education must be an attempt 
to alter the behaviours of modern man by persuasion." 
The belief that behavioural change objectives are 
necessary in environmental education is based on evidence 
that cognitive learning (knowledge and understanding) does 
not itself lead to behavioural change, and that without 
behavioural experience and reinforcement, long-term 
behavioural change is difficult to achieve (Johnston, 1972). 
Phillips (1976) reports a similar conclusion in relation to 
attitudes of New Zealander's toward energy conservation. 
Attitudes to energy use and conservation involve what people 
think about, how they feel, and how they would like ·to 
behave. While there is a relatively strong relationship 
between how people feel they should behave and what they 
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say they are going to do, the relationship between attitude 
and behaviour is often weak (Phillips, 1976). The relation-
ships between knowledge, attitudes and behaviour are 
examined in Section 2.5. 
2.4 ENVIRONMENTAL EDUCATION AS A BASIS FOR DECISION-MAKING 
Awareness of a problem is necessary before a solution 
can be enacted. When provided with a sound basis for 
understanding their environment the public will be better 
prepared to evaluate the actions and influence the decisions 
, ! 
that affect their environment. Roth (1973) summarises this 
situation when he states that environmental education is 
concerned with developing a public that is aware of 
environmental problems and management alternatives in 
solving these problems. Also, the public must be 
knowledgeable about the physical, social and economic 
environment of which they are a part. 
In this approach, decision-making is seen as the 
central component of environmental education because it 
provides a mechanism that integrates knowledge into a 
valuing process leading to an action (Cummings, 1973). 
In other words, decision-making is an important link between 
the cognitive domain (learning) and affective domain 
(changes in interest, attitudes and values) of education. 
Stronk (1974) emphasises that knowledge gained in the 
cognitive domain should be used to support a value system. 
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The outcome of personal decision-making is then determined 
by that value system that integrates knowledge rather than 
directly by knowledge gained. Viewed in this light, 
environmental education-does not contradict our democratic 
ideals, even though it seeks to form new attitudes. 
Swan (1974) considers the process of improving human 
problem-solving and decision-making as a fundamental issue 
of environmental education. Similarly, Cummings (1973) 
states that decision-making is central to environmental 
education, and because it is a process rather than a subject 
matter, it is an appropriate theme across many disciplines 
and learning levels. 
The encouragement of individual decision-making is 
not equivalent to the direct promotion of values and 
attitudes suggested by some forms of education for the 
environment. Instead, environmental education becomes a 
process of "recognising values and clarifying concepts, in 
order to develop skills and attitudes necessary to 
understand and appreciate the interrelatedness between man, 
his culture and his biophysical surroundings" (Emery, Davey 
and Milne, 1974). Environmental education can therefore 
involve personal decision-making and self-formulation of a 
code of behaviour about issues cQncerning environmental 
quality. 
2.5 RELATIONSHIP BETWEEN KNOWLEDGE, ATTITUDES AND BEHAVIOUR 
This section examines the relationships between 
knowledge, attitudes and behaviour. These relationships 
are important because some approaches to environmental 
t... 
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education assume that providing the relevant knowledge will 
lead to actions that will improve or maintain the quality 
of the environment. 
Southern (reported in Lucas, 1973, p.147) considers 
that if a person acquires a broad environmental understand-
ing (knowledge) he will develop a social conscience 
. -(-attitudes)' 'tbat'-wi'll' 'affect -his--behaviour --factions} toward 
the total environment. No evidence is produced by Southern 
in support of such a belief. If Southern were correct, 
there would be no need to attempt to change attitudes. 
directly or provide direct stimulus for action; producing 
knowledgeable citizens would be the only concern for 
environmental education, i.e. education about the environ-
mEmt would be sufficient. This assumption was also implicit 
in the u.S. Environmental Education Act discussed previously. 
Southern's model is summarised in Figure 2. 
The definition of environmental education developed 
by Stapp et al. (1969) (Section 2.3) assumes that there is 
a direct relationship between knowledge and action, and 
between attitudes and action. These assumptions imply that 
educational intervention should occur at the knowledge 
IIthat" level (knowledgeable concerning the biophysical 
environment), the knowledge "how ll level (aware of how to 
solve environmental problems) and the attitude level 
(motivated to work toward environmental problem solving). 
The appropriate action will then follow. This position is 
summarised in Figure 3. 
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*KNOWLEDGE-----------~ ATTITUDES-------------~ ACTIONS 
\ 
* denotes position of educational intervention 
FIGURE 2: Schematic representation of the assumption 
underlying Southern's concept of environmental 
education. (After Lucas,1973,p.147) 
*KNOWLEDGE "THAT" 
...... 
...... 
...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 
* "" ... ~ KNOWLEDGE HOW ---------------------------~  ACTIONS 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
*ATTITUDES~~~~~~ 
* denotes position of educational intervention 
FIGURE 3: Schematic representation of the assumption 
underlying the concept of environmental education 
developed by Stapp et al 1969. (After Lucas,1973, 
p. 148) 
........ _----_. - --
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Both of these models are directed toward the goal 
of environmental action. They are proposed in terms of 
education for an environment that will enhance well-being. 
Each of the models also show a causal link between 
19 
attitudes and actions. However, the link between knowledge 
and attitudes suggested by Southern is absent in the model 
developed by Stapp et at. These links will now be discussed. 
Relationship between Knowl'edge and Action 
"One necessary prerequisite for effective actions 
leading to the preservation of the environment is the 
knowledge of how to affect the environmental parameters" 
(Lucas, 1973). However, Lucas does' not mean that actions 
will necessarily follow from knowledge. For example, 
knowing that an increased demand for energy will create 
environmental problems with hydro schemes or increases in 
imported oil, does not mean that the demand is lowered 
in response. Some other knowledge or belief interferes. 
Hence, although knowledge is a prerequisite for appropriate 
action toward solving a problem, that action will not 
automatically follow from knowledge. 
Relationship between Knowledge and Attitudes 
The link between knowledge and attitudes in Southern's 
model (Figure 2) is not strongly supported by research 
evidence. Towler and Swan (1972), for example, found that 
students, when questioned, expressed attitudes of concern 
for the deterioration of the environment. However, their 
answers revealed a lack of knowledge about the factors which 
affect the environment, how they affect it and the degree 
to which they were personally involved in the problem. 
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Clearly, concerned attitudes toward an environmental problem 
may not reflect thorough knowledge about the problem. 
Conversely, thorough knowledge may not produce concerned 
attitudes. Lucas (1973) reports that there is "no necessary, 
intrinsic relationship between knowledge about what is 
needed to solve a particular problem and personal attitudes 
predisposing individuals to carry out the appropriate 
actions." Thus the assumption-in the Southern model of 
environmental education that it is only necessary to provide 
knowledge to ensure that actions will follow, is unrealistic. 
In conclusion, the models outlined above are not 
necessarily valid if they are interpreted in terms of 
inevitable connections. They are of greater value if 
interpreted in terms of necessary prerequisites. 
------
3. PUBLIC PARTICIPATION IN RESOURCE 
MANAGEMENT DECISION-r·i.l\KING 
This section of the report examines public 
involvement in resource management decision-making and 
the role of information in this process. It focuses on 
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the view of environmental education as an input to decision-
making, an approach discussed in the previous section. 
The topic of public participation in social decision-
making is a very complex and extensive one; this section is 
not a thorough review of the subject, but rather is designed 
~p present some relevant ideas as an introduction to the 
topic. 
3.1 THE ROLE OF INFORMATION IN INDIVIDUAL AND 
COLLECTIVE DECISION-~mKING 
The sum of individual decisions made independently 
creates an overall pattern of social behaviour. For example, 
the individual's decision (however conscious) on how much 
energy he desires, influences the overall energy demand in 
New Zealand. Figure 4 shows the individual's part in the 
societal energy situation. 
In contrast to individual decision~making, many 
patterns of social behaviour are determined by decision-
making on a collective level; resource management decisions 
are an example. Elected representatives are usually 
assigned the role of making collective decisions, with the 
result that most New Zealanders have no involvement in these 
SOCIETY THE INDIVIDUAL 
INDIVIDUAL INDIVIDUAL 
PERCEPTION PERCEPTION 
of of 
........ 
resource demand 
ENERGY ", situation situation 
SUPPLY 
SITUATION ~ for SOCIETY \V 
I \ 
EVAWATION OF -ENERGY NEEDS 
in accordance 
with personal 
values, social 
norms, market 
factors, etc. 
ACTIONS 
affecting \ / 
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L' RESULTING ........... 
ENERGY 
CONSUMPTION 
BEHAVIOUR 
FIGURE 4: Energy and the individual 
(Adapted from Phillips,l976,p.3) 
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The manner in which an individual evalua'tes his energy 
needs is dependent on knowledge of the energy resource situation 
and the energy demand situation. This knowledge is used in 
accordance with personal values and social norms in the 
evaluation of individual energy needs. The aggregate of 
individual consumption behaviour in turn determines the 
societal energy supply and demand situation. 
decisions. However, there would appear to be a growing 
feeling that there should be greater public involvement 
in collective decision-making. Although the ideal of 
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having public participation in resource management decisions 
is widely expounded, it is difficult to compare the quality 
of the decisions which have incorporated significant public 
involvement with,those which have not. However, it might be 
expected that the value of public involvement in such 
decision-making would reflect the information possessed by 
the public. 
Correct problem definition is the first step in the 
resource management process. The perception of the problem 
enables the range of possible solutions to be identified. 
This is relevant to both individual and governmental 
decision-making. The individual needs information to 
~ ~judg~·thE:poss-irrl~-outcornes--of-L di'fferent'-personal--decis-ions • 
Similarly the governmental planner, with responsibility for 
advising elected representatives on collective decision-
making, must have information which will enable him to 
gauge the effect of proposed actions on the collective 
interest. 
Alternative courses of action must often be analysed 
despite limited information; "not all of the ideally 
desirable information is ever available for complex 
decisions such as those involved in conservation" (Beazley, 
1967). Incomplete information calls for the exercise of 
good judgement by the decision-making group. The value of 
providing information is to reduce the area of uncertainty 
confronting the decision-maker. 
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3.2 THE ROLE OF VALUES IN DECISION-MAKING 
The decision-making of an individual is influenced 
not only by the information he receives but also by his 
value system. In a democracy it is considered desirable 
that the values brought to bear on the making of a resource 
management decision (often a collective decision made by 
government) ·reflect those values held by the individuals 
affected by the decision. 
The governmental planner can be made aware of the 
values of the public through increased public participation. 
As the number of decisions which incorporate value 
judgements increases, public participation in resource 
management becomes even more desirable. Phillips (1976) 
, 
comments, with reference to energy policy, that "the 
- formulation of a s6cially acceptable and equitable 
management system must reflect the values of both the 
resource managers and their clientelle; this requires an 
input of public preferences." 
3.3 PUBLIC PARTICIPATION IN COLLECTIVE DECISION-MAKING 
It was suggested in the previous section that the 
values of individuals in society should play a part in the 
making of collective decisions. At present, public 
participation in collective decision-making is usually 
characterised by the development of a public issue. 
Schattschneider (1960) states that "people are involved in 
public affairs by the conflict system. Conflicts open up 
questions for public intervention. Out of conflict the 
alternatives of public policy arise." In the case of 
~-----.-----
environmental issues, the conflict situation arises once 
a policy alternative has been chosen by government. The 
public may then react by making submissions to Government 
Departments (e.g. submissions on environmental impact 
reports) or by making submissions to political leaders. 
Other avenues for public participation include Royal 
Commissions of Enquiry, and Reviews of planning schemes. 
In these situations the public react in an adversary role. 
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It is desirable to replace public participation 
through conflict with public participation in the planning 
process. This is difficult to achieve; not only would it 
require the establishment of public proceedings at an early 
stage, but it would also be important for the public to 
possess the relevant information. Public participation in 
the planning process is a complex subject; it is outside 
the scope of this project report to develop the subject 
fully. 
3.4 PUBLIC PARTICIPATION IN ENERGY POLICY - A SWEDISH 
EXAMPLE 
An outstanding example of public participation in 
resource management policy was the involvement of the 
Swedish public in the formulation of a new direction for 
their energy policy. Aner (1976), a member of the Swedish 
Parliament, described the energy situation in Sweden as an 
extremely sensitive political issue. An increase in the 
rate of nuclear power station construction was the expected 
response to the oil crisis in late 1973, but was opposed by 
public opinion, mobilised by a large network of 
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organisations catering for adult education in all fields. 
The Swedish Government gave adult education groups 
the task of presenting the public with facts about energy 
in general, and about nuclear power, its physical, economic, 
environmental and social consequences. The groups involved 
in presenting the information were politically and 
ideologically ,diverse. Each group was free to present the 
material and direct the debate as it wished, thus ensuring 
the presentation of a wide range of viewpoints. 
Questions of energy saving, the development of living 
standards and the pros and cons of nuclear power were 
discussed in neighbourhood study circles (Wachholtz, 1974). 
Such study circles on public issues are a common feature of 
the Swedish way of life. One study group organised by the 
Friends of the Earth, the Swedish Nature Protection 
Association and the Swedish Church Study Union, published 
"Our Study Plan on Energy," which was a focu.,S for the study 
circle. The study plan suggested readings and questions 
for discussion at each session. Audio-visual aids were 
available, and selected speakers addressed the group. 
The campaign was partly financed by the State. 
The study Campaign launched under the motto "Energy 75" 
attracted such interest that after a few months the 
Government was obliged to increase its assistance to the 
educ,a tion bodies concerned (from NZ$250, 000 to $750,000) 
(Wachholtz, 1974). 
Aner (1976) considers that the public discussion 
programme resulted in a reaction against nuclear power. 
In 1975 the Swedish Parliament moved toward a new energy 
policy, limiting the rate of increase in energy consumption 
and continuing the expansion of nuclear power, although to 
a lesser extent than originally planned (Anon~, 1976b) . 
This Swedish example of public participation in 
the development-of an energy policy illustrates the role 
a government can play in stimulating public involvement 
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in environmental and social issues. It also shows the 
importance of information in this process. Study circle 
debates on energy questions were centered around information 
provided by various organisations. 
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4. ENVIRONMENTAL EDUCATION EXERCISES ON ENERGY DEVELOPED 
BY NEW ZEALAND GOVERNMENT AGENCIES 
4.1 INTRODUCTION 
During August, September and October 1976 
a questionnaire about public education on energy was sent 
to Government Departments and agencies involved in the 
" administration of energy resources. The questionnaire was 
also sent to Government agencies concerned with 
environmental and educational administration, and to 
Government-financed mass media organisations. 
The questionnaire (Figure 5) asked for a description 
of departmental policy on public education with respect to 
energy matters. It also sought responses on the nature of 
the departmental public education exercises, requesting 
clarification of the aim of each exercise, the target sector 
of the community, and the other organisations or groups 
involved. The responses to these questions were to be 
divided into exercises implemented prior to and including 
1973, and since 1973, thus distinguishing between programmes 
preceding and since the oil crisis. Questions were also 
asked about future educational exercises. 
This section of the report describes and analyses 
the response made to the questionnaire by .the following 
Government agencies: Ministry of Energy Resources, 
Commission for the Environment, Nature Conservation Council, 
New Zealand Electricity Department, Mines Department, 
The Treasury, Department of Education, New Zealand Tourist 
ENERGY EDUCATION 
1. POLICY 
1.1. Does your Organisation have a policy relating 
to public education on energy matters? 
1.2. What is this policy? 
1.3. Is this policy embodied in statute? 
1.4. If there is no set policy on this area, 
does your Organisation have any general 
thoughts on the subject? 
2. CURRENT PUBLIC EDUCATION EXERCISES 
2.1. What public education exercises has your 
Organisation been involved in: 
(a) up to 1973? 
(b) since 1973? 
(Please give details of the nature of each 
exercise, and, if possible, please send 
examples of published material involved.) 
2.2. What was the aim of each exercise? 
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(e.g. to conserve energy?, to save overseas funds?, 
to inform the public about energy?, to inform on 
the environmental aspects of energy development?) 
2.3. What sector of the community was the exercise 
aimed at and why? 
""4· 
(e.g. farmers, 'housewives, business, schoolchildren) 
2.4. What other Organisations or groups were 
involved in these public education exercises? 
2.5. Do you have any knowledge indicating the 
success of these exercises? 
(e.g. any figures indicating changes in 
energy consumption or feedback indicating 
changes in public attitudes?) 
3. FUTURE PUBLIC EDUCATION EXERCISES 
3.1. Has your Organisation any public education 
programmes planned for the future? 
3.2. If yes, what is the main reason 
for developing these projects? 
Are any other Organisations or groups involved? 
4. Any general comments on this subject which are not 
covered in the above questions are welcome. 
FIGURE 5: Questionnaire on public education 
related to energy matters. 
and Publicity Depa~tment, Natural Gas Corporation, 
Ministry of Works and Development, Environmental Council, 
Department of Trade and Industry, Television Service One, 
Television Service Two, and Radio New Zealand. 
The lHnistry of Works and Development, Mines 
Department and The Treasury recorded non-involvement in 
public educa~ion on energy. The Department of Education 
is not involved in public education exercises other than 
those incorporated in primary and secondary school 
syllabuses; formal school education is not examined in 
this project report. The remaining agencies are examined 
with respect to policy, aims and ,programmes related to 
public education on energy-matters. 
4.2 NATURE CONSERVATION COUNCIL 
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This body was established by the Nature Conservation 
Council Act, 1962, which empowers the Council to publish 
any report or recommendation, and to encourage and 
participate in educational and publicity activities on 
nature conservation. In response to the questionnaire, 
the Council's stated policy on public education on energy 
is to inform the general public of matters dealing 
particularly with the environmental aspects of e'nergy 
development and use. The Council considers that only 
through awareness and understanding of conservation issues 
and practice, will the public respond and act to promote 
conservation of the natural environment and its resources. 
"This awareness and understanding can 6nly be imparted 
through educational programmes" (Thomas, 1976). 
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Education is achieved through the publishing of newsletters 
and information leaflets, and the convening of meetings. 
To date, the Council's work has been orientated toward 
particular environmental issues. 
Activities up to 1973 
The Council has produced information leaflets 
on major electricity generation proposals, e.g. the 
Manapouri-Te Anau project and the Clutha River Development. 
Such information leaflets were intended to inform the 
public on the environmental aspects of the development. 
The leaflets set out the Council's recommendations to the 
Minister of Lands, as well as the details of the project 
and the environmental alternatives as the Council saw them. 
, ! 
These information leaflets are examples of education about 
specific energy projects and associated environmental 
effects. The exercises did not have a specific action aim. 
Figure 6 is an example of such a leaflet. 
The Council was also involved in the active "Save 
Manapouri" Campaign; it provided information for the 
campaign and advised the Campaign Committee. 
Activities Since 1973 
Since 1973 many of the Council's educational 
exercises relating to ene~gy can be classed as education 
for the environment. An information leaflet "Saving 
electricity in the home" establishes briefly the 
environmental effects of electricity generation, but is 
primarily concerned with ways to save electricity. The 
1975 National Conservation Week Campaign, sponsored by the 
Nature Conservation Council, issued several activity 
I! 
NATURE CONSERVATION COUNCIL 
INFORMATION LEAFLET NO.2. 
LAKE MANAPOURI POWER SCHEME 
The Nature Conservation Council reaffirms earlier resolutions and in 
particular continues to oppose any change in the lake level of Lake Manapouri. 
In addition to the objections on the grounds of loss of scenic values further 
information is now available and this is:-
(a) No knowledge is available to indicate the effects of a 
raised water level on the shoreline ecology and possible 
geological instability which can arise from slopes rising 
directly from the water. 
(b) No water will flow over the Mararoa control structure 
except in times of severe flood which from information 
available will occur only once in 11-12 years. The 
water table of the Waiau River must be affected as also 
must farmlands and other areas below the control 
structure point. Noxious weeds wi II probably appear 
in the dry riverbed. Similarly no information is ava i lable 
on the effect of what wi II occur when water does flow 
over the control structure at infreq'uent interva Is. 
(c) The fishing interests at Lakes Manapouri and Te Anau 
and in the Waiau river will be affected. Spawning grounds 
will be lost because of the control structure in the Upper 
Waiau. 
(d) The additional power gained from raising Lake Manapouri 
is not required for aluminium smelting purposes but wi II 
be used in the national grid. 
(e) The estimated cost of bush clearing together with 
reinstatement of beaches, and other requirements for fina I 
treatment, if the lake is rais!')d which together with already 
increased costs means a larger expenditure of taxpayer's 
funds with a smaller return from the sale of power under 
the terms of the Agreements. 
The Council is grateful to the Department of Scientific and Industrial 
Researchfor the work which has been carried out to date but considers that 
because of so many unknown factors, further research should be done at the 
request of the Government and if necessary, the raising of Lake Manapouri be 
deferred until such time as all research is completed. The Council recommends 
that every poss ible effort be made to have research carried out by both 
D.S.I.R. and the Universities. 
FIGURE 6: An information leaflet produced by the Nature 
Conservation Council, 1968 
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leaflets with an energy conservation theme. One entitled 
"Using your car wisely" gave a series of car maintenance 
tips, in the context of reduced availability of fossil 
fuels. Another activity leaflet entitled "Doing something 
about energy conservation" was similar in content to the 
earlier leaflet on saving electricity. The activity 
leaflets are education for the environment because they 
encourage action for environmental reasons. 
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The regular Nature Conservation Council newsletter 
contains articles which inform on the environmental 
implications of specific energy proposals. The Council's 
policy of providing information and publicity on 
environmental matters has involved them in. public debates 
both on radio and television, and the convening of meetings 
for the co-ordination of action groups interested in the 
environmental effects of specific energy projects. 
4.3 MINISTRY OF ENERGY RESOURCES 
Tne Ministry of Energy Resources was established in 
1972 to promote and co-ordinate the efficient and economical 
production, supply, distribution and use of energy within 
New Zealand. In carrying out its functions, the Ministry 
is to have proper regard to: 
(i) th~ need to conserve any energy resources, 
(ii) social considerations, and 
(iii) any effects of such production, supply, 
distribution or use of energy on the environment. 
The Ministry is also required to develop and maintain a 
co-ordinated information service on the production, supply, 
distribution and use of energy. 
No formal policy relating to public education on 
energy matters has been adopted by the l1inistry. The 
Ministry has been involved in the Energy Conservation 
Campaign, a major public relations exercise. 
Energy Conservation Campaign 
In la.;t'e 1973 the Ministry conducted a campaign to 
encourage the conservation of imported fuel supplies. 
The campaign involved a series of advertisements on 
radio, television and in the press. 
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In February 1975 the Ministry, in conjunction with 
the N.Z. Electricity Department ~nd the Department of Trade 
and Industry, was authorised by Government to introduce a 
campaign for the conservation of energy. The joint Campaign 
Commi ttee was chaired by the Ministry of Energy Resources. 
The campaign was promoted through television, radio and 
the press. Published material included pos"ters, stickers, 
hint cards for electricity users, an industrial leaflet, 
and a booklet on the story of energy for schoolchildren. 
Press advertising was often associated with feature articles 
on energy conservation; information for these articles was 
supplied by the campaign. During 1976 the campaign was 
continued; printed material included a motorist's leaflet 
(see Figure 7), leaflets on the conservation of electricity, 
and feature material in 'Productivity News' (a newsletter 
published by the Department of Trade and Industry) • 
The campaign promoted the conservation of all forms 
of energy, indigenous as well as imported. lilt was aimed 
largely at creating public awareness of the need to conserve 
; ! 
How to save on your 
. petrol bill. . 
If· you're an average motorist, 
you'll spend about $375 this year on 
petrol alone. And if you don't put some 
commollsenseeconomy measures 
into practice, you'll waste as much 
petrol, and money, asyou would if you 
drove around with a leak in your fuel 
tank. 
This folder has been designed to 
help Y9U cut down on your petrol bill. 
Some of the suggestions may 
. seem minor but, over the year, the 
savings you could make in petrol 
consumption, would be considerable. 
FIGURE 7: An energy conservation leaflet for motorists 
This leaflet, produced as part of the Energy 
Conservation Campaign 1976, details methods for 
saving petrol. 
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energy and at changing public attitudes to energy use" 
(Hillier, 1976). In 1976 the objective was to provide all 
sectors of the community with more detailed information 
on ways to conserve energy as well as to provide information 
on the energy resource situation. It informed that imported 
oil costs millions of dollars in overseas funds annually, 
and that our indigenous resources are not limitless. 
Environmental costs associated with energy development were 
not included as a reason for reducing energy consumption. 
I 
4.4 NEW ZEALAND ELECTRICITY DEPARTMENT 
Between 1973 and 1975 the ,N.Z. Electricity Department 
launched two "Save Electricity" campaigns. Both campaigns 
, I 
were aimed at encouraging voluntary savings in the 
consumption of electricity to cope with low water levels in 
hydro storage lakes. In 1974-75 the Department was also 
.-
concerned with curbing increases in the output of oil-fired 
power stations. The campaign was aimed at all users of 
electricity, but especially the domestic sector. The 
Department has also been involved in the Energy eonservation 
campaign described in Section 4.3. Figure B outline.~ the 
rationale of the campaign for power savings. 
In response to the questionnaire, the Department 
saw its involvement in public education on energy matters 
not as outlined above, but rather as arising from the 
requirements of the Environmental Protection and Enhancement 
Procedures (which cover the preparation of environmental 
impact reports) and the statutory requirements of the Water 
and Soil Conservation Act (1967), the Clean Air Act (1973), 
, I 
Over t!le past I'NO winters ihe !ow levels of our h~'dro storage lakes 
made it necessc:ry fOi Government to call for savings in the use of 
electricity. Because of the shortage of wnter it was impossible to generate 
sufficient power to meet unrcstiicled demand. 
This year, for quite a different 16ason, it is necE'!:isary lor us all to 
conserve electricity again. Wily do we face Ihis problem at a time when our 
hydro lakes are reasonably full? ThlJ facts arc l.hese: 
Our hydro generating stations can rn8ct only 00% of our electricity 
requirements when winter weather !rlCre3Ses demand, even though our 
storage lakes are fuN. When the load exceeds thl::1ir capacity we must turn 
to other means of generation and our geothermal, cCJal-fired and oil-fired 
stations are called into service progressively. 
Oil-burning stations are the focus of concern today. They are called 
upon, when demand exceeds the capacity of ali other sources of supply, to 
generate the final 8% of New Zeabnd's total eiectricity output. Yet that last 
8% costs the counlry 3.3 million dolldrs in overseas funds for oil. Two years 
ago the same amount of oil cost us 10 million dollars. 
The country can" afford such a drailYon its overseas reserves at a time 
when world markets are as they are todt,y. We simply must save electricity 
if personal inconvenience is to be avoided and full employment 
maintained. 
For these reasons I ask for your co-operation in avoiding the wasteful 
use of electricity by following the power saving hints provided on this card. 
Our target is an annual savi'lg of 5% but it i3 most important that we make a 
determined effort to economise during the winter menths. 
Given your support at home and at work, I am confident that our target 
will be achieved, as indeed it must bo, in the countlY's interests and your 
own. 
R. L. Bailey, 
Minister of Electricity. 
FIGURE 8: The rationale of the "Save Electricity 
Campaign", N.Z. Electricity Department, 1974-75 
The above statement appeared on the reverse 
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side of a card containing hints for saving electricity. 
and the Town and Country Planning Act (1953). For' 
environmental impact reports "the aim has been to 
inform the general public, and in particular the people 
in the general area affected by the specific proposal" 
(Blakeley, 1976). 
4.5 N. Z. TOURIST AND PUBLICITY DEPARTMENT 
This Department has no formal policy relating to 
public educa'l:ion on energy matters. The Department does 
however, provide other Departments with Press Officers 
specialised in public relations campaigns. In this 
capacity it has helped in the planning and implementation 
C;>,f the Energy' Conservation Campaign. 
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Within the Department the National Film Unit has 
produced several films dealing with energy. Films produced 
prior to 1970 simply informed the public on .. the development 
of New Zealand energy resources. Some films made between 
1970 and 1976 covered the environmental effects of energy 
projects. For example, a film entitled "The Plan", 
produced in 1973, examined the Taupo Basin Development 
Scheme and the environmental effects of energy development 
in the area. 
It is difficult to interpret these films in the 
framework of environmental education by the Government. 
The films have been commissioned by other Government 
Departments involved in energy development, mainly the 
N.Z. Electricity Department and the Ministry of. Works and 
Development. The motivation of the promoting D,epartment 
will determine a film's educational aims. Neither of the 
above Departments acknowledged films as public education 
material. 
4.6 NATURAL GAS CORPORATION 
The Corporation has been involved in education 
activities about natural gas, such as school project 
material and a'quarterly review of the Corporation's 
activities. The aim of the material has been to promote 
the advantages of natural gas, in order to increase sales. 
The aim has not been to educate the public on the 
specific environmental or resource implications of the 
use of natural gas. 
4.7 DEPARTMENT OF TRADE AND INDUSTRY 
The Department of Trade and Industry has no policy 
on public education on energy. The Department is a 
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member of the Energy Conservation Campaign Committee, and 
has been involved in the campaign described in Section 4.3. 
4.8 RADIO NEW ZEALAND 
Radio New Zealand has a duty to inform and educate 
the public on all matters of public interest and importance, 
this duty being embodied in statute. On the National 
Programme of Radio New Zealand, there have been no public 
education exercises on energy as such, but periodic 
coverage of the topic has been featured in current affairs 
programmes, school broadcasts, interviews and documentaries. 
Items have covered such topics as hydro and geothermal 
electricity generation, alternative energy sources, oil 
price rises, coal and oil exploration and use. These 
programmes are aimed at keeping all sections of the 
-community informed on signifi~ant developments. 
i 
Radio New Zealand's 25 station Community Network 
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has supported the Energy Conservation Campaign (Section 4.3) 
on the basis of its community contact philosophy. Stations 
have taken part in campaigns relating to the general concept 
of energy conservation by informing and involving listeners. 
Stations have also acted as distribution points for energy-
related print material, meeting with a high degree of public 
response. 
Radio New Zealand was unable to supply sufficiently 
detailed information in response to the questionnaire to 
allow an analysis of the extent to which its own programmes 
on energy constitute environmental education. 
The Continuing Education Unit of RadiQ New Zealand is 
developing a major series on energy for presentation in May 
1977. The aim of the series will be to "background the 
issues on energy and present accurate information to assist 
the public decide their stance" (Broadhead, 1976). 
4.9 TELEVISION SERVICE ONE AND TELEVISION SERVICE TWO 
The two New Zealand television channels follow a 
policy of promoting awareness of issues of public concern, 
and energy conservation is seen as a part of this. Both 
channels have screened promotional advertisements related 
to energy conservation for the N.Z. Electricity Department 
and the Energy Conservation Campaign Committee. However, 
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neither of the channels appear to have initiated programmes 
relating to the environmental impacts of energy development 
and use. 
4.10 COMMISSION FOR THE ENVIRONMENT 
The Commission for the Environment has no specific 
policy related to public education on energy matters. 
However, it sees a clear need for increased effort in such 
programmes and intends to be active in this field. Its 
involvement in this area is not embodied in statute as the 
Commission owes its authority to a Cabinet decision. To 
date, the Commission has been involved in two environmental 
education exercises relating to energy, both during 1976. 
I ~ 
Backs to exercise books 
The Commission designed a series of charts to be 
reproduced on the back covers of Olympic Stationery school 
exercise books. The charts introduce schoolchildren to the 
principles of energy and how energy use affects the 
environment. Eight charts were prepared, the first six of 
which provide information about energy. These charts form 
a basis for understanding the concern voiced in the last 
two charts, which deal with the ways in which man's use of 
energy can affect the natural environment; methods of 
conserving energy are proposed. The charts are illustrated 
with clear imaginative diagrams. The text has been kept to 
a minimum; it is simple and easily understood. Primary and 
intermediate schoolchildren are the main audience for the 
charts, which are likely to be reproduced in poster form as 
aids for teachers. Figures 9 and 10 show two of the charts. 
[ ENVI RONMENT AL SERI E._S_N_O~. 1_0 _____ E_N_E_R_G_Y_R_E_S_O_U_R_C_E_S--.J 
Some energy resources are available to us 
all the time; for example: the sun's light 
and heat, wind and tides. 
Some energy resources are being renewed 
all time; for example: plants, wood, rivers, 
geothermal and muscle power. 
Some energy resources-are being 
replenished but only over millions of years; 
for example: coal, oil, and natural gas. 
We call these non-renewable. 
Uranium is a non-renewable energy 
resource which is not being 
replenished at all. 
The main sources of energy on earth are the 
sun (heat, light, effects on winds), earth's 
gravity (falling water for hydro power). earth's 
spin combined with gravitational effect of other 
bodies e.g. moon (tides), heat of earth's core 
(geothermal), chemical energy (fossil fuels), and 
radioactive energy (fission of uranium to give 
nuclear power). 
Some of the energy in the sun's light and heat is 
stored in green plants. This energy is used by 
man and animals to produce warmth and 
musc Ie power. 
Man gets energy from plants in another way too. 
Over millions of years some plant and animal 
matter becomes fossilised and forms oil, coal 
and natural gas. 
MOON'S 
GRAVITY 
SPIN OF 
EARTH 
WATER OIL 1 
URANIUM ~ 
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CRUST 
Prepared by the Commission for Environment. PO Box 12042, Wellington North. 
Manufactured by Olympic Stationery Lid., Porirua, New Zealand. 
SCHOOL 
LOOSE LEAF 1405 50 LEAF 254 X 203 mm 6 mm Feints and Margin ! 
OLV~IC REFILL 
FIGURE 9: Environmental education about energy resources; number 10 
in a series prepared by the Commission for the Environment 
(The energy series is numbered 9 to 16.) 
'[ ENVIRONMENTAL SERIES NO. 15 ENERGY AND THE ENVIRONMENT 
Man's use of energy can affect the natural environment in many ways. Mining, 
for example, can change the landscape and pollute water. Hydro power 
schemes can drown land, upset fish life and change the flow of a river, but 
they can also provide us with man-made lakes for swimming and boating. 
Burning coal, all and natural gas can pollute the air and water. Power pylons 
can spoil the look of an area. 
These are only some of the ways our use of energy affects the environment. 
t 
.~ .. 
We want more energy and a better environment. Can we have it both ways? 
~~ ~ OLV~IC 
Prepared by the Commission lor Environment. PO Box 12042, Wellington North. 
Manulactured by Olympic Stationery Ltd., Porlrua, New Zealand. 
SCHOOL 
LOOSE LEAF 14 05 
REFILL 
50LEAF 254 X 203 mm 
6 mm Feints and Margin 
FIGURE 10: Environmental education concerning energy use; number 
15 in a series prepared by the Commission for the Environment 
(The energy series is numbered 9 to 16.) 
I 
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The series of charts form one exercise in 
environmental education. Although the first six charts 
deal only with the nature of energy, they form the basis 
for understanding the later charts. Taken as a series, 
the charts aim to educate schoolchildren (and probably some 
parents too) about energy and the effects of energy use on 
environmental quality. The first six charts are examples of 
education about energy and taken in context with the other 
\ 
charts in the series, education about the environment. 
The last two charts also contain elements of education 
the environment. 
"Energy in the New Zealand Environment" 
The Commission for the Environment provides technical 
and administrative services to the Environmental Council. 
In this capacity the Commission was involved in the 
preparation of the booklet "Energy in the New Zealand 
Environment" (see Sections 4.11 and 5, Appendix II). 
4.11 ENVIRONMENTAL COUNCIL 
The Environmental Council considers that its role 
in providing information and educating the general public 
to be one of its most important functions. The Council's 
education policy is to "produce unbiassed, factual 
material '- to lay the issues before the public without 
trying to give the solutions and to promote discussion. 
The aim is not to advocate but to draw attention to the 
issues" (McMahon, 1976). 
In accordance with this educational policy, the 
Council published an environmental education booklet on 
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energy entitled "Energy in the New Zealand Environment". 
The preparation of the draft booklet was a major component 
of this project. The nature of the booklet, its educational 
aims and objectives, preparation and con~ents, are fully 
discussed in Section 5. 
5. "ENERGY IN THE NEW ZEALAND ENVIRONMENT" 
- AN ENVIRONMENTAL EDUCATION BOOKLET 
PUBLISHED BY THE ENVIRONMENTAL COUNCIL 
5.1 INTRODUCTION 
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In August 1975 the Environmental Council established 
a Sub-Committee to examine the environmental effects of 
energy production and use. One of the objectives of the 
Sub-Committee was to publish an educational booklet on 
New Zealand's energy resources and. the relationship of 
energy development and use to environmental quality. 
In its role of providing technical and administrative 
support to the Environmental Council, the Commission for 
the Environment was involved in preparing the booklet for 
. 'the- Energy Sub-Corn:mi ttee. The author was employed by the 
Commission to develop the booklet's format and style, to 
arrange for illustrative work, and to prepare its contents. 
In this task the author was assisted by Mr N. Issacs, an 
engineering student from Auckland, and members of the 
Energy Sub-Committee •. 
This section of the report describes the role of 
the Envir.onmental Council in environmental education and 
the objectives of the Council in preparing ~he booklet. 
Guidelines for the preparation of the booklet are outlined 
and the booklet's contents, publication and distribution 
are described. 
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5.2 THE ROLE OF THE ENVIRONMENTAL COUNCIL 
The Environmental Council was established by Cabinet 
in August 1970 on the recommendation of the Physical 
Environment Conference held earlier that year. The Council 
was set up as an independent advisory body to Government 
with the general purpose of developing broad environmental 
policies. Its -terms of reference include the following: 
To advise the Minister for the Environment on 
such matters as he may refer to it and on such 
matters as the Council may raise itself on the 
state and trend of the environment and on the 
measures taken to manage it. 
To publish from time to time such information 
upon environmental problems as the Council 
considers necessary to serve' the public 
interest. 
These terms of reference suggest that the Council has a 
role to play in environmental education. In such a role 
the Council'is charged with contributing to the 
development of long-term policies for environmental 
managem~nt. 
The Council's constitution allows 15 members. 
Five Government Departments are represented - Works and 
Development, Health, Lands and Survey, New Zealand Forest 
Service and Treasury. Three positions are drawn from those 
with experience in municipal and county local government, 
and regiqnal planning. Six positions are filled by private 
citizens with knowledge and experience in environmental 
matters, or appropriate qualifications. 
A Sub-Committee of the Environmental Council was 
formed to guide the Council itself on the environmental 
implications of energy development and use, so that the 
Council could in turn make known to Government its views 
on the subject. Membership of the Sub-Committee included 
Environmental Council members, and representatives from 
Government Departments and private organisations. 
Affiliations of the Sub-Committee members are outlined 
in Figure 11. 
The Sub-Committee agreed to consider the following 
areas: 
(a) the environmental priorit s of resource utilization. 
(b) a review on environmental grounds of the 
power planning process. 
(c) efficiency of energy use and the reduction of waste. 
In addition, the Sub-Committee planned to provide an 
environmental perspective into the aspects of energy 
development which were being considered by the 
New Zealand Energy Research and Development Committee. 
Aware of the increasing concern about nuclear power 
development in New Zealand, the Sub-Committee also decided 
to produce a booklet on energy and the relationship of 
energy development and use to environmental quality. 
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The Sub-Committee felt that if the public was to be involved 
in discussions on nuclear power, they must be provided with 
relevant information. A debate about nuclear power was 
considered to be one aspect of the much wider issue of 
formulating a comprehensive energy policy for New Zealand. 
Therefore a format for the booklet was chosen that would 
present to the public, in a non-technical and easily 
understood form, information on energy resources, uses 
of energy and conservation of energy in New Zealand. 
MINISTRY OF ENERGY RESOURCES 
COMMISSION FOR THE ENVIRONMENT 
CIVIL ENGINEER* 
CLEAN AIR COUNCIL 
ENERGY 
SUB-COMMITTEE N.Z.ENERGY RESEARCH & DEVELOPMENT COMMITTEE 
ENVIRONMENTAL 
, , 
COUNCIL MINISTRY OF WORKS AND DEVELOPMENT* 
LAYMAN* 
ENVIRONMENTAL DEFENCE SOCIETY 
N.Z. ELECTRICITY DEPARTMENT 
* denotes Environmental Council Member 
49 
FIGURE 11: Affiliations of members of the Energy Sub-Committee, 
Environmental Council 
The booklet would also identify the environmental 
implications of present and future (the next 5-10 years) 
energy demand. 
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5.3 PREPARATION OF "ENERGY IN THE NEW ZEALAND ENVIRONMENT" 
The Energy Sub-Committee, after some discussion, 
outlined the subject matter that the booklet should 
incorporate. In general, the booklet was to be a balanced, 
easily read summary of energy resources, their environmental 
impacts, energy conservation and alternative energy futures. 
A theme of presenting future energy options was to be kept 
throughout the booklet, and practical suggestions for 
people who felt motivated to conserve energy were also to 
be included. 
A communicative and popular style of writing was 
identified as an important objective in the preparation 
of the booklet. Advice concerning the wri tte"n presentation 
was sought from Mr B. Priestly, a Senior Lecturer in 
Journalism, who indicated the need to establish the 
potential readership level. "Concerned" members of the 
public were identified by the Sub-Committee as the group 
they wished to reach with the booklet. Accordingly, the 
booklet was to be written at a level in between that of 
an elementary discussion and a technical pUblication. The 
Chairman of the Sub-Committee later identified the vocabulary 
and technical understanding of lower-high school students as 
a suitable level of presentation for the booklet. 
The method of distribution of the booklet influenced 
the level of presentation. Distribution through schools was 
a<method that the Council had used for an earlier 
publication on population issues. It was felt that 
this channel would be suitable" for the booklet. 
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The specific format of the booklet was undecided 
when the author began work. A series of meetings with 
Sub-Committee members enabled the author to gain a better 
understanding of the Committee's objectives in this regard. 
For example, the" length of the booklet, an important 
determinant of the depth of treatment for subject matter, 
was to be about 30 pages, including illustrations. 
The outlined contents of the booklet were used by 
the author to prepare the booklet's text. within the text 
charts, tables and diagrams were to be used to present 
in~9rmation simply. Information collected by the author 
and Mr Issacs, had to be verified and simplified before 
it could be reproduced in an easily understood and 
communicative form. 
Initially it had been planned that members of the 
Sub-Committee would provide the bulk of the information 
for the booklet in the form of working papers. In 
practice, Sub-Committee members contributed information 
in a variety of forms. One working paper was received, 
and other contributions ranged from reprints of technical 
papers to public relations material. Some Committee 
members chose to contribute verbally when consulted. 
Government Departments, Universities and private industries 
supplied information on request. 
because it is the practice for the Government 
Printer to print all Government publications, the 
Government Printing Office advised the author on the various 
printing options for the booklet. The style of type face, 
the incorporation of colour or black and white diagrams, 
and approximate costings were discupsed. Alternative 
formats and costings were later presented to the 
Sub-Committee for consideration. 
The importance of the visual compo~ent of the 
booklet was recognised at an early stage. Illustrations 
needed to be interesting and attractive, and have appeal 
to different sectors of the readership. The author 
discussed illustrations with two graphic art agencies. 
Decisions were made at that time on the size, shape and 
layout of the text and illustrations for the booklet. 
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The two graphic art agencies prepared alternative approaches 
to, ,the illustrations in the form of mock booklets. These 
were presented to the Sub-Committee, who accepted the one 
which was colourful, informal, and incorporated life-like 
characters. It was felt this this would appeal to young 
and older readers alike. 
The amount of information that could be included in 
the booklet was limited by available space. Accordingly, 
material to be included had to be selected from amongst that 
collected, and then summarised. Nords used in the text were 
chosen to suit the anticipated audience. This \'las largely 
an intuitive approach. Concepts and terms which it was felt 
would be new to the audience wer~ defined in thE7~J:~xt. 
Familiarization with such terminology is a prepequisite for 
public participation in debating energy alternatives. The 
draft text was rewritten several times to arrive at a 
suitable presentation of the material. The material had to 
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be expressed simply, but at the same time an effort was made 
to avoid over-simplification. Journalistic assistance was 
again sought when the draft text was nearly complete. 
As a result the style became more communicative, 
involving personalisation of the material. 
The author had no previous experience in writing 
for those of a younger reading age. It was therefore 
desirable to find a method of estimating the reading 
level of the booklet. Elley (1967) has derived the noun 
frequency readability test to estimate the difficulty of 
reading material. A reading age of 10!-11 years is 
generally considered necessary for an individual to 
function adequately in society. By comparison, a number 
of daily newspapers require a reading age of 8 years. 
It was difficult to apply the Elley test to the text of 
the booklet because of the specific terminology used in 
the booklet. However, aside from necessary technical 
words, the draft text was estimated to have a reading age 
of 10-11 years. 
A total of 12 weeks was spent by the author in 
preparation of the booklet. During this time the author 
was involved in developing the concept of the booklet 
and formulating guidelines for its preparation, in 
gathering information and preparing a draft text, and 
in arranging for illustrations to be prepared. The 
publication and distribution of the booklet, which has 
proceeded independently of this project, are outlined in 
section 5.5. Figure 12 outlines, on a time scale, the 
development of the booklet. 
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FIGURE 12: Development of "Energy in the New Zealand Environment" 
* denotes the author's principal sphere of involvement 
5.4 A DESCRIPTION OF THE CONTENTS OF THE DRAFT BOOKLE'l' 
This section describes the aims, format and 
content of specific sections of the draft booklet, 
which is included as Appendix I. Statements in the text 
were referenced or explained with footnotes, for the 
benefit of the Sub-Committee, and were not intended to 
be reproduced i'n the published booklet. 
1. Introduction 
The introduction gave a standard definition of 
energy as 'the ability to do work'. The quantity of 
55 
energy used by a New Zealander in a day was placed in the 
context of manpower by stating that "every day the average 
New Zealander uses the energy equivalent of 22 human slaves 
working for him". Similarly, the analogy of an "energy 
spending spreell was used to describe an increasing rate of 
energy use. The introduction concluded that because energy 
was a problem involving all sectors of society, as many 
people as possible should understand the issues involved 
and take part in the decisions that have to be made. 
2. Energy Resources 
This section described New Zealand's energy 
resources, and was intended to establish a framework of 
information that would enable the reader to place in 
perspective the environmental effects of energy use and 
development. New Zealand's energy resources were defined 
as either non-renewable or renewable resources, emphasising 
the finite supply of certain fossil fue Uncertainty 
arose over the classification of geothermal energy because 
of the fall-off in temperature with high rates of use. 
An important function of the booklet was thought to 
be to provide information on issues about which there was 
already public discussion. Accordingly, the booklet 
explained in simple terms the nuclear processes fission 
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and fusion. Unconventional energy sources such as tidal 
power and sola~ energy were introduced to the readers, and 
their potential in New Zealand described. Familiar energy 
sources which are receiving renewed interest, were described 
in terms of their traditional uses. For example, the reader 
was reminded that sail-boats and windmills use wind-power. 
Similarly the combustion of organic matter to provide energy 
'tvas a familiar concept, but the more sophisticated methods 
of'releasing energy from organic matter by pyrolysis needed 
to be described. For each new energy source it was stressed 
that although under investigation, it was neither an 
immediate solution to the problem of a short-fall in energy 
supply, nor guaranteed to be technically or economically 
feasible in the future. 
This section of the book t is education about energy 
resources; it outlines current knowledge, and possible 
avenues of future research and development on such resources. 
3. Energy Use 
In this section industrial, domestic and 
transportation energy users were distinguished. Diagrams 
presented most of the information; pie-diagrams illustrated 
industrial, transport, commercial and domestic sectors, 
and histograms presented the percentages of each energy type 
(oil, coal, gas, electricity) consumed by each sector. 
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The concept of energy per passenger-kilometre was 
used when discussing transportation energy, and a chart 
compared the energy-passenger carrying efficiencies of each 
transport mode. The concepts of energy conversion and 
energy loss were also introduced, by stressing that energy 
sources are often not in a form that suits our end use. 
Energy that is lost as heat in the conversion processes can 
be ~sed, and such uses were illustrated by the concept of 
total energy systems. 
4. Energy and the Environment 
The first two sections of the booklet outlined New 
Zealand energy supplies and uses. These provided a 
background to the description of the environmental effects 
of energy production. 
Many of the comments on the environmental impacts 
of energy production described the types of problems that 
could be encountered rather than discussing specific 
situations. The section began with coal extraction and 
mentioned environmental problems associated with open cast 
and strip mining as well as the health effects for miners. 
Similarly, for water storage associated with hydro-power 
developments, possible environmental consequences were 
described for the general case. In some instances however, 
the topie lent itself to more specific examples; the air 
pollution effects of energy production were discussed with 
reference to the Christchurch and Auckland situations. 
Similarly, a specific example was used when describing 
thermal pollution. Examples of land areas required for 
cooling ponds were used to depict the magnitude of the 
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problem of- dealing with waste heat from power stations. 
The potential radioactivity from a nuclear power 
station was placed in the perspective of natural background 
radiation and the radiation from certain medical treatments. 
The reactor failure debate was summarised as a zero-infinity 
dilemma, and nuclear wastes were discussed as a new type of 
environmental problem for the future. 
Information contained in this section is an example 
of education about the environment (and energy) in contrast 
to sections 2 and 3, which were education about energy. 
5. Energy Conservation 
The booklet introduced energy conservation as a way 
"of balancing energy supply and demand by emphasizing the 
value of reducing demand rather than increasing supply. 
The important distinction was made between how much energy 
we need and how much energy we want. Ways._ in which the 
reader can do something constructive about reducing the 
environmental impact associated with energy were suggested. 
In contrast to earlier sections of the booklet this section 
is a form of education for the environment. 
6. Our Energy Future 
There is a limit to the certainty with which the 
future outcomes of alternative courses of action can be 
predicted. This section of the booklet was therefore 
written with caution. The future energy choices were 
presented as either one of increasing energy supply and 
associated deterioration of the natural environment, or 
one of a decreased demand, with resource use spread over a 
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longer time period and with less environnental impact. 
7. Where to Learn More 
The aim of the booklet_was to present a of 
the evant information. The bibliography would therefore 
enable the reader to take the subject matter further and 
develop his own interest. Books referred to in this 
section were selected for their general appeal; they cover 
a wide range of energy topics at various levels 
treatment. Periodicals, reference material in libraries 
and Government publications were-also identified as 
sources of information. 
5.5 PUBLICATION AND DISTRIBUTION 
The production of the final booklet proceeded 
independently of this project. The booklet in its 
publ hed form constitutes Appendix II. 
Amendments to the booklet's text were made by 
members of the Energy Sub-Committee. with the assistance 
of the N.Z. Electricity Department, details in the text 
regarding radioactivity levels were clarified. Amendments 
were made to the conservation section and to the section on 
"Our Energy Future ll • The Committee felt that more emphasis 
should be placed on the various energy options open to 
New Zealand. Sub-Committee members subsequently rev ed 
the energy futures section. 
The Commission for the Environment, as servicing 
department for the Environmental Council, continued the 
production of the booklet. With the approval of the 
Sub-Committee, the author's draft text was edited and 
some new material added by members of the Commission's 
staff with journalistic experience. The format and 
graphics remained unchanged. The resultant text was 
accepted by the Sub-Committee and passed to the 
Environmental Council for consideration. Council members 
restricted tbeir comments to mainly editorial matters, 
and the booklet received Council approval. 
Final approval for the booklet's publication lay 
with the Minister for the Environment. An issue that 
needed clarification prior to Ministerial approval was 
whether the booklet duplicated any educational material 
produced by other Government Departments. An "energy 
'pamphlet" had been proposed by the N. Z. Electricity 
Department and the Hinistry of Energy Resources. This 
pamphlet was in an early stage of development; its aims, 
content and potential audience were different from those 
of the Council's booklet. With the joint approval of the 
Energy Sub-Committee, the Environmental Council and the 
Minister, printing of the booklet began and 10,000 copies 
were available by mid-December. 
A total of 25,000 copies of the booklet will be 
published and all will be distributed free of charge. 
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It is intended that initially 1,200 copies will be 
distributed to State and private secondary schools, and 
District High Schools, which may then seek more copies from 
the Council. It is expected that between 5,000 and 8,000 
copies will be used as class sets in this way, depending 
on the responses from individual schools. Although the 
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booklet is more suited to secondary school pupils, teachers 
could easily use it as resource material for more jun 
classes. Schools are an identifiable and accessible market 
for this type of exercise. Copies will also go to newspaper 
editors, and approximately 500 copies will be distributed 
to conservation and environmental groups. Reference copies 
of the booklet are also intended to be distributed to 
Doctors' and Dentists' waiting rooms. 
Difficulties arise in distributing limited numbers 
of the booklet to the general public. A public information 
centre on environmental sues similar to the Canterbury 
Environment Centre would be a suitable distribution site, 
but such centres are not yet widespread in New Zealand. 
Ib is fortunate that the Radio New Zealand (Continuing 
Education Unit) production series on energy to be broadcast 
in May 1977 will promote the booklet to a wide audience. 
15,000 copies are to be made available for collection by 
the public from libraries and radio stations during this 
radio series. 
6. DISCUSSION 
6.1 ENVIRONMENTAL EDUCATION 
The term 'education' is often used in the context· 
of preparing the individual for life in society. It is 
often assumed that educators know what is good for the 
individual or for society. This assumption is found in 
most definitions of education; "Education is ••• a way 
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of equipping people for the future" (Burton, 1975), or, 
"education is the initiation of young people into worthwhile 
acti vi ties II (Peters, in Rich, 1972, p. 4) • On the other 
hand, environmental education as a separate process, deals 
specifically with the use of the environment to achieve a 
sustainable, high quality of life for man. 
Many of our current environmental problems are 
characterised by the relativEly long time scale which is 
required in assessing alternative solutions. This 
important feature, perhaps more than any other, has given 
rise to the call for environmental education today. The 
solution of environmental problems is slow because the 
changes in social and political attitudes which are 
necessary to effect lasting solutions, are difficult to 
achieve in the short term. The actions that we take. today 
in communicating the need to manage our resources will 
determine our future individual and collective well-being. 
This perspective of the future is essential to understanding 
the need for environmental education. 
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Scriven (1970) gives a considerable degree urgency 
to the need for this new type of education. "Environmental 
education is educa for survival". Scriven's comment may 
seem dramatic to some people, but it compels us to be 
practical in our approach to long~tenn management of our 
resources. At same time we must be aware that many 
people may have heard too much about "environment" and 
"pollution", and may react against the receiving of 
important information. 
It is recognised that attitudes and behaviour tow;lrd 
the bio-social environment must change if we are to main~ain 
the high quality of our physical environment that we have 
enjoyed in the past. Learning alone will not bring abou~ 
behavioural change, and there is therefore a need for 
objectives in environmental education that will develop 
attitudes of concern for the environment. such objectives 
are common in our existing formal education system. For 
example, individuals are led to conform to societal 
behavioural standards; we teach general moral principles. 
The New Zealand Educational Development Conference Working 
Party on Aims and Objectives (Anon., 1974) states a 
fundamental principle of education (in general and for all 
sectors of society) as the development of skills and 
knowledge, and the development of soc I, ethical and 
aesthetic attitudes and values. These complementary 
processes suggest that education is a way in which the 
individual acquires new ways of thinking, feeling and 
acting. The above principle is equally applicable to 
environmental education as a separate process. 
Environmentally sensitive attitudes are an important 
component of the characteristics of an environmentally 
educated person. 
Most environmental educators identify an 
"environmental ethic", a generalisation which describes 
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a 'desirable' relationship between man and his environment. 
The way in which such an ethic should be developed in 
society is a major issue in environmental education. Some 
educators attempt to achieve behavioural change objectives 
by persuasion (Balzer, 1973). However it is felt that a 
more appropriate way to develop behavioural change 
objectives is through the concept of individual and social 
decision-making. This concept concentrates on a process 
rather than subject matter. Decision-making links the 
cognitive and effective domains of education. The concept 
implies that individuals should understand the general 
moral principles underlying their decisiona_and also be 
prepared to examine the logic of their arguments. The 
II teacher" , whether at home, in the community or at a school, 
may help the individual to analyse, choose and make 
judgements. There is a narrow line between presenting a 
personal point of view, and helping people to formulate their 
own standards of behaviour and values. The 'teacher' has 
an obligation to preserve the integrity of the individual 
at all times. 
Environmental education should take place throughout 
the community; the Government, environmental and community 
groups, and schools can all serve as educators. Formal 
schooling is a commonly prescribed remedy for all social 
ills. But it is felt that formal schooling is not an 
.;!,. 
instigator of changes in 1 behaviour, because it 
tends to reinforce and perpetuate existing social values. 
Environmental groups, however, are often effective in 
environmental education because they are free to give 
maximum expression to strongly held vie\vs. The great.er 
part of education occurs informally within the social 
environment of the community, and environmental education 
should strive to be a part of such community education. 
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6.2 PREPARATION OF "ENERGY IN THE NEW ZEAI,AND ENVIRONMENT" 
Members of the Energy Sub-Corrunittee of the 
Environmental Council considered it important that 
information in "Energy in the New Zealand Environment" be 
sented in such a way that readers were confronted with 
a choice, rather than being told to behave in a certain way. 
For example, it was considered to be appropriate to suggest 
possible ways to save energy, but people were to be left to 
make up their own minds regarding the future energy 
situation in New Zealand. This attitude illustrates two 
principles of relevance to environmental education. 
Firstly, the booklet was seen primarily as a form of 
education about the environment. Concern for the 
environment was the prime motivation of the Council in 
publishing the booklet, but this concern was to be 
incorpo into the booklet in the form of presenting 
choices rather than advocating certain behaviour patterns. 
Secondly, expressed attitude that people must be t to 
make up their own minds indicated a desire for the booklet 
to provide a basis for some type of personal decision-making . 
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The preparation of this environmental education 
booklet involved inputs from a large number of individuals. 
The co-ordination of individual points of view was not 
easily accomplished. During the preparation, consensus of 
opinion was required amongst Sub-Committee members 
(representing diverse opinions) and amongst those employed 
to produce·the booklet. Co-ordinatioq was also required 
between those illustrating, editing and printing the booklet. 
The outline of the booklet provided by the Energy 
Sub-Comrni ttee was not explicit. on certain issues, which 
subsequently needed clarification during the booklet's 
preparation. The level of readership was not specified 
in the initial stages of preparation. In addition, lack 
of clarification about the extent of financial support for 
the booklet made planning for the length of text and quality 
of illustrations difficult. 
A large volume of information on energy and its 
associated environmental impacts could not be incorporated 
into the booklet because of lack of space. The booklet was 
not designed to compete with the numerous more detailed and 
technical books available on the subject. Rather it was to 
remain a general, balanced, easily read summary of energy 
resources and their environmental impacts. The reader could 
follow up any interest developed within the booklet through 
the material outlined in the bibliography. 
A significant part of the preparation of the booklet 
was the collection, verification and simplification of 
information. The formulation of definitive statements on 
environmental in~acts of energy use was made difficult by 
the conflicting views of specialists. This arose 
particularly over the alleged health effects of air 
po~lution and over the environmental implications of 
nuclear power development. 
The booklet is an informal education exercise 
and is without the advantages which a structured 
educational setting offers. Such informal methods of 
environmental education must rely heavilYJon the personal 
impact of the medium being used, or the content of the 
material being presented. In the preparation of the 
booklet, attention had to be given to: 
1. The age-level of the writing (the average reading 
age in New Zealand is about 12-14 years) . 
2. The visual impact of the material - the use of 
colour and diagrams. 
3. The degree of personal relevance of the material. 
People will be most interested in problems that are 
seen to affect them personally. 
4. Accessibility of the booklet. Educational materials 
have to be easily accessible if they are to be 
effective. 
6.3 ENVIRONMENTAL EDUCATION EXERCISES ON ENERGY 
DEVELOPED BY NEW ZEALA.N'D GOVERNMENT AGENCIES 
The Energy Conservation Campaign has been an 
important public Campaign concerned with saving energy. 
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The Campaign is not primarily concerned with informing the 
public about the environmental aspects of energy development 
and use. Rather, the main thrust of the Campaign has been 
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to persuade members of the public to save energy for 
economic reasons. The Campaign does inform the public 
aJ:;>Qut the nature of energy resources, but to a limited 
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extent. This type of information was considered to be 
a legitimate component of some other environmental education 
programmes. However the Campaign cannot be classed as 
environmental education because it does not give an overall 
environmental assessment of the energy situation. 
If the information in the Campaign relating to 
energy resources is combined with o~her Government exercises 
promoting the environmental issues involved, then together 
they may constitute an environmental education programme. 
For this to be a conscious step on the part of the Energy 
Conservation Campaign it would be necessary for an integrated 
inter-departmental public education campaign to be in 
operation. This is not the case. 
Government 'environmental' agenc s .. are not 
represented on the Energy Conservation Campaign Committee. 
If the Committee was broadened to incorporate such agencies 
the Campaign could become an effective environmental 
education programme. The Ministry of Energy Resources, 
which heads the Campaign, has terms of re rence that would 
allow for a wider approach. Not only is the Ministry 
charged with administering a co-ordinated information 
service on energy, but also it must consider the 
environmental ef ts of the production, supply, 
distribution and use of energy. 
In a manner similar to the Energy Conservation 
Campaign, the New Zealand Electricity Department has been 
campaigning for savings in electricity consumption for 
economic reasons. This campaign cannot be considered as 
( 
a form of environmental education on energy for reasons 
similar to those expressed above. Moreover, the 
Department's interpretation of the role of environmental 
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impact reports is incorrect. Such reports serve to identify 
the environmental implications of a proposal in the planning 
process. Impact reports serve to educate the planners, and 
their primary aim is not to educate the public. 
It is significant that the Mines Department, which 
is responsible for administering a major New Zealand energy 
source, has no involvement in public education on energy. 
Some public education on coal had been proposed by the Coal 
Promotion Council (esLablished in late 1975) but cuts in 
Government expenditure in 1976 resulted in the suspension 
of funds available to the Council. 
Government agencies significantly involved in 
environmental education on energy include the Nature 
Conservation Council, the Commission for the Environment 
and the Environmental Council. The approach of the Nature 
Conservation Council has been to react to specific public 
issues involving energy, e.g. the environmental effects of 
a specific power station. The Council's environmental 
education programme on energy has changed in form with the 
onset of the oil crisis. Since 1973, their educational 
material has provided a basis for environmental action. 
They have changed from simply informing the public about 
environmental issues to providing suggestions for action 
within an environmental context. 
The Commission for the Environment is playing an 
important role in educating the general public on 
environmental matters. To date, the l\I'ajority of the 
educational work of the Commission has been related to the 
New Zealand energy situation. The Environmental Council 
is involved in public education on energy with the 
publication of, its book t "Energy in the New Zealand 
Environment". 
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It is expected that the above agencies will continue 
to develop their respective roles in public environmental 
education. The present Government stated in its election 
manifesto, in relation to environmental policy, that it will 
provide the facili s for the Commission for the 
Environment to carry out a greater public education role. 
There is little duplication of content in the 
environmental education material on energy produced by 
Government agencies. For example, the material reproduced 
on the backs of exercise books by the Commission for the 
Environment provides rudimentary environmental information 
related to energy. The Environmental Council1s booklet, on 
the other hand, provides a comprehensive summary of energy 
resources and associated environmental impacts. However, 
a lack of co-ordination exists between Government agencies 
involved in educating the public on energy, and the 
environmental impacts of energy use. Environmental agencies 
are not represented on the Energy Conservation Campaign 
Committee, nor is there sufficient inter-departmental 
discussion on types of educational programmes to be 
developed. 
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The booklet "Energy in the New Zealand Environment" 
has a role to play in helping the public decide their stance 
on future energy developments. 
limited by a number of factors. 
The extent of this role is 
F~rstly, the sphere of the 
booklet's influence is constrained by the number of copies 
published (25,000) and the fact that these will reach only 
certain sectors of society. These constraints arise from 
financial limitations and difficulties of distribution. 
In addition, only certain sectors of society are going to 
be interested in reading the booklet. However, making the 
information more accessible to 'concerned' members of the 
public was one of the objectives of the Environmental 
Council. 
Secondly, the booklet is but one package of 
information available to the public. There are several 
other information packages, with different contents and 
modes of presentation. All are valuable in··reaching the 
public in different ways. The value of the booklet lies 
in its comprehensive summary of the subject matter and 
reasoned approach. 
Thirdly, with reference to individual and collective 
levels of decision-making, the booklet is more likely to 
help the individual decide his stance, than to influence 
public participation on the collective level. This is 
because channels for public participation in resource 
management decisions are not well developed in New Zealand. 
The role of the booklet in collective decision-making will 
not be significant unless some system of public discussion 
on energy alternatives (similar to the Swedish example) is 
developed. 
Environmental education exercises in the form of 
printed'materials have limited value for opening up a 
public debate and stimulating interest. They are best 
used as a means of providing information on questions 
already raised in other ways, and it is in this role that 
"Energy in the New Zealand Environment" will be valuable. 
6.4 THE GOVERNMENT AND PUBLIC PARTICIPATION IN 
RESOURCE MANAGEMENT DECISION-MAKING 
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In a democracy the Government is elected to make 
decisions for the voters. Schattschneider (1960) considers 
that the power of the people in a democracy is reflected by 
,the importance of the decisions made by the electorate, not 
on the number of decisions they make. The manner in which 
New Zealand's demand for energy will be met is one such 
important decision to be made in the 1970~s. It is 
desirable that the public participate in the making of 
such a decision because the outcome will influence the 
quality of the social and physical environment. However, 
Salmon (1974) states that "the complexity and technical 
character of most decisions is such that it becomes 
extremely difficult to bring effective debate on the issues 
involved". Hence the provision of simplified information 
about future energy alternatives will enable a greater 
number of the public to actively take part in this resource 
management decision if they wish to do so. 
Some progress has been made by New Zealand Government 
agencies toward providing the public with information about 
energy resources and the environmental impac~s associated 
with energy use. se public educational exercises 
could provide a basis public involvement in resource 
management decision-making, but may not be consciously 
seen by the present Government as ·such. Involving public 
opinion on the issues s not only the provision 
of information but a 0 the of channels for 
public participation. The Government has taken few steps 
in this direction. 
A community discussion programme on New Zealand's 
future energy policy similar in scope to the Swedish 
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example (Section 3.4), could be established by Government. 
New Zealand has the diversity of soci groups (e.g. trade 
unions, church groups, environmental groups, adult 
education organisations) to make such an exe se 
practicable. In such a discussion progranune, environmental 
education would playa primary role in providing information. 
However, such a programme requires consi tl 
backing, and public funds would almost certainly be required 
for this. 
The first steps have been taken by Government 
agencies to inform the public about ener9Y' There ns 
a need for a co-ordinated approach to this education 
involving the economic, social and environmental ts 
of energy development and use. Further steps should be 
taken by Government to develop the channels for increased 
participation in resource management decision-making. 
Such steps would involve much greater development of 
New Zealand's political system than has been achieved so r. 
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There is a need for ways of ensuring that collective value 
judgements about future energy policy can be made more 
adequately and more democratically than they have been in 
the past. 
JL ___ _ 
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1. INTRODUCTION 
Energy is the ability to do work. It is the 
potential for useful work in batteries, in flexed muscles, 
and in coal and petroleum. Therefore energy works for us. 
It powers our cars, supplies heat and light, cooks the 
dinner, pwnps the water and turns the world. 
Every day the average New Zealander has the energy 
equivalent of 22 human slaves working for him. Our total 
energy consumption has increased by 65 per cent since 
1960 - and most of this increase has been in the last 
five years. We have been enjoying an energy spending spree. 
And there's one thing we all know about spending sprees. 
They can't go on for ever. 
New Zealand now faces important decisions about 
ehergy. We only have limited fossil fuels (coal, gas, oil). 
The hydro power potential of our rivers and lakes has 
largely been committed. Of course there are other 
possibilities - new sources of energy. 
Yes, there is an energy problem. Most of the time 
it's really a prob~em about people. How much energy db 
\ 
people need to use? How much do they waste? Where, and 
how, ca~ p~ople find it? Are they ready .to pay the price 
for energy - in terms of money, environment? Because it's 
a problem about people, we believe as many people as 
possible should try to understand it, and take part in the 
decisions that have to be made. Energy is your problem. 
That is why we produce0 this booklet. 
In this booklet we will consider our sources of 
energy, both those available now and in the near future. 
We will look at the uses of energy, investigate some of the 
environmental changes which arise from our energy use. 
And finally we shall be looking at the question - what can 
you do to help curb the energy spending spree and help 
create a stable New Zealand energy economy? The energy 
problem is one you can start to solve today. 
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2. ENERGY SUPPLIES 
2.1 NON-RENEWABLE ENERGY RESOURCES 
2. 1 • 1 Oil 
Let's go straight to the heart of our problem. 
Oil plays the major part in New Zealand's energy economy. 
In 1974 it supplied over 60 per cent of the energy used in 
this country. But now we face a world\vide problem.. One 
reason is simply that the oil-producing nations have raised 
oil prices. Worldwide inflation has been steadily reducing 
the real value of their oil. Even now we pay no more in 
real terms for petrol than we did in 19 lt7. 1 There is no 
prospect that this country can produce enough oil to be 
self-sufficient. 2 Our total production of oil and gas 
9pndensate in 1974 was 1jS 912 tonnes. 3 However, this only 
supplied 3.9 per cent of our energy oil 
great problem about oil is simply that 
Every day the world supply is reduced. 
needs. The other 
it is running out. 
Fossil fuels were 
laid down several hundred million years ago as plant and 
animal remains and once they have gone ther"e is no way of 
using them again. 
2.1.2 Natural Gas 
A convenien~ fuel, it is easily and ~fficiently 
transported by pipeline. 4 It burns cleanly with the right 
equipment and you can use it at home or in the factory. 
Slightly more than 4% of our present primary energy 
comes from natural gas, but with increasing supplies it may . 
playa more important part in our energy future. 
Development of the Kapuni field began in the late sixties, 
and wells are now being sunk into the large Maui field, 
under the seabed near New Plymouth. Given a development 
the size of Maui, a large stable market was needed for the 
gas. A de ion was made to use the gas in thermal power 
stations, which is by no means the most efficient way to 
utilise it. S As far as we know, at the moment New Zealand's 
supplies are likely to be exhausted in about 30 years at the 
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t ' , t f 6 d' , presen lncreaslng ra e 0 usage, but more lscoverles are 
likely. 
2.1.3 Coal 
About 18 per cent of New Zealand's energy comes from 
coal. Nobody knows exactly how much coal we have. Measured 
coal reserves would last for 80 years at the present rate of 
usage. 7 But it is bel~eved that New Zealand contains a lot 
more than this; enough coal to last about 400 years if we 
did not increase this rate of usage. 8 The most important 
coal fields are in the Waikato, Greymouth-Buller region, 
and Southland; a survey to increase our knowledge of 
New Zealand's coal reserves is being carried out at present. 
\Vi th new and improved methods of burning and 
converting coal, it holds promise in our energy future. 
In the past we have obtained gas from coal, and in the 
future it may be possible in New Zealand to liquify coal to 
be used in transport, in the place of oil • . 
However it is certain that coal reserves will not 
last forever, and if we use them as substitutes for oil 
then they will disappear very quickly. 
2.1.4 Nuclear 
At the moment, there are no nuclear power stations 
in New Zealand. Should we start building them; and if so 
how many? This is one of the major energy questions we 
face. 
What is the nature of nuclear energy? It can be 
produced by the processes of fission or fusion. Fission 
occurs when certain heavy atoms are struck by a tiny 
particle called a neutron. This splits them into two or 
more fragments, releasing energy, and making chain reactions 
possible. It is the heat produced in these reactions that 
generates steam to produce electricity in nuclear power 
stations. 
In the future, scientists say, energy could be 
produced by nuclear fusion: whereas fission splits atoms, 
fusion sticks them together. 9 It merges the nuclei of very 
light atoms under very high temperatures. But the simplest 
reaction of this kind would require a temperature of about 
100 million °c - that's about 100,000 times greater than 
the melting point of iron! It will be years before 
the research teams sort that problem out. Commercial 
electricity from fusion is unlikely this century. 
Uranium is the only natural substance that readily 
undergoes fission. New Zealand has small 
of uranium on the West Coast of the South 
but the quantity is too small to be mined 
quantities 
10 Island, 
. 11 11 economlca y. 
Nuclear power stations are already producing a 
great deal of electricity in other countries. The sort 
of questions New Zealanders will be arguing about in the 
next year or two will concern economic costs, siting, 
safety and environmental costs of the different methods of 
nuclear power generation by fission. 
2.1.5 Geothermal 
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Maoris in the Rotorua area have been using geothermal 
heat for hundreds of years for cooking and warmth. 
At present it's used for home and industrial heating, and 
electricity generation. When Wairakei power station was 
built in 1958, it became the world's second geothermal 
station. Now the increased costs of other energy sources 
mean the whole future of geothermal power is being 
reinvestigated. But even the most optimistic forecasters 
do not see this form of energy making more than a small 
contribution to our total energy supply_ Geothermal heat is 
not an immediately renewable source, as is often thought, 
but a slowly regenerating one. If we take too much heat. 
from the ld the temperature begins to go down. However, 
one possible way to increase the lifetime of geothermal 
fields may be to reinject the condensed steam rather than to 
simply discharge it into a river or the air. Methods of 
reinjection are now being considered for the Broadlands 
field. 
2.2 RENEWABLE ENERGY RESOURCES 
2.2.1 Sun 
One hundred and fifty million kilometres away there 
is a fusion reactor working 24 hours a day with no fuel or 
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maintenance required - the sun. 12 Of the sun's daily output 
of energy, less than one ten thousand millionth reaches the 
earth.
13 
This fraction can be thought of as one drop of 
water from an Olympic-sized swimming pool. About one-third 
of the solar energy directed towards earth is reflected back 
into space. The remaining 60% finally reaches the earth's 
surface. 14 Even this is more than 200,000 times the present 
world use of recorded energy.15 We use very little of it. 
(a) Solar Heating and Cooling 
Sunshine is only available during the day so maximum 
use must be made of it then. 
A basic use of the sun's energy is for heating our 
homes. Careful building design and siting can enable us to 
make the most of this use. Solar energy is available even 
on cloudy days but in a reduced amount compared to cloudless 
days. 16 The benefits of use of solar energy are almost the 
same allover the country. 17 
Direct solar energy may also be used to heat storage 
materials, such as water and stone. The heat may also be 
used to cool buildings by air movement and by evaporation. 18 
New Zealand designed and manufactured solar water heaters 
are now available and are being installed in some houses and 
on public buildings. 19 
(b) Solar Electricity 
Incoming solar energy may be converted directly to 
electrical energy in solar cells (photovoltaic cells). This 
is extremely expensive at present but with improved 
manufacturing techniques it is hop~d that the cost will be 
drastically reduced in the 1980s. 20 Solar energy may be 
used as heat in special thermal stations. Present solar 
electricity systems require high levels of radiation such 
as those 'available in a desert area. They have low 
efficiencies and require large, flat areas of land. 21 
It is IDl1ikely 'that 'they 'will make a noticeable contribution 
to New Zealand's energy supplies in the near future. 
2.2.2 Hydro 
In 1974, 16 per cent of our energy supply carne from 
this source. 22 Rising costs and the need to consider the 
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environment mean that we cannot go on building more 
hydro-electricity generating stations for ever. The Clutha 
and Lower Waitaki Valley are sites ·for what could be the 
last major hydro schemes in New Zealand, although local 
power authorities may develop some small stations. 
Consideration is now being given to pumped storage 
schemes where excess energy available during periods of low 
electricity demand could be used to pump water into uphill 
storage areas. From there it could be released again when 
wanted to generate power at peak periods. 23 
2.2.3 Sea 
Power from the sea? There is potential energy in the 
rise and fall of the tide but we have to develop ways of 
harnessing it. The world's first tidal power station opened 
in northern France in 1966. For efficient operation 
tidal power stations need large tides and high water speeds. 
On the whole, New Z.ealand lacks the necessary tidal range 
to make it work, although two sites - Tory Channel and French 
Pass - do have some of the necessary attributes. 24 
It is also possible to generate power by using the 
natural temperature differences in deep sea water. The most 
promising areas appear to be in equatorial oceans, or 
beneath the. polar ice caps. The Antarctic Division of the 
Department of Scientific and Industrial Research is 
investigating the use of thermal differences for generating 
electricity at Scott Base. 25 
2.2.4 Wind 
For thousands of years we have us~d the wind to drive 
windmills and sail boats. Now wind power is being looked at 
more seriously, not only in its traditional role of doing 
mechanical work such as pumping water, but also as a means 
of generating electricity. 
Wellingtonians will be in little doubt that the winds 
funnelling through Cook Strait would provide a suitable wind 
flow for wind turbines. It must be remembered that unlike 
the water in a hydro darn, wind cannot be turned on when 
required at times of peak demand. Suitable 'sites for wind 
turbines in New Zealand may be the Makara hills near 
Wellington, the Rakaia Gorge, and in Central otago. 26 
Wind energy may play a greater part in our future energy 
supplies as technology is developed. 
2.2.5 Bioconversion 
Bioconversion is nothing new. We've been doing it 
for years - every time we've thrown a log on the fire. 
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We also eat plants and meat to supply ourselves with energy. 
But there's much more to bioconversion than just burning 
wood. It mean~ obtaining energy from plants, which capture 
and store the sun's energy_ We can grow plants especially 
for energy, which can be stored until needed, for example 
in forests. 
To use the plant's stored energy, wood or even waste 
paper can simply be burnt. Another way the energy can be 
made available is by a process called pyrolysis. This 
breaks plant material down into a gas which can be used as 
a base for fuels including alcohols and gas fuels. 
Fermentation is another way of indirectly obtaining plant 
energy; it produces alcohols. Fermentation also produces 
methane in sewage works, and this gas is sometimes used to 
generate electricity. 
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3 • ENERGY' USE 
In 1974, New Zealanders used 680 terra joules of 
energy every day,27 equivalent to running nearly 8 million 
one-bar heaters all day. We use other energy as well 
but records are only available for energy that has been 
sold. Where was all this energy used? Figures 1 and 2 
show that industry and transport consume similar amounts of 
energy. Most of the industrial energy'is used by a few 
energy-intensive industries, whose processes require energy 
rather than labour~8 The energy-intensive industries - basic 
metal, cement, fertilizer, forest products, glass and 
food-processing - consume 12 per cent of New Zealand's total 
energy, employ 13.6 per cent of the labour force 29 and 
produce 11 per cent of our gross national product. 30 
3.1 HOUSEHOLD ENERGY USE 
In 1971 the New Zealand Electricity Department and 
the Statistics Department undertook a survey of gas 
and electricity use in New Zealand households. 31 It was 
confirmed that the largest user of household' energy was 
water heating. A considerable proportion of water heating 
energy is wasted in heating the cylinder and hot water 
pipes, keeping water hot when' it is not needed and, 
particularly, heating water to a higher temperature than is 
necessary. Figure 3 shows the relative importance of the 
different household uses of energy. It applies to a 
"typical" New Zealand family home. 
3.2 TRANSPORT ENERGY 
Over one-half of the total energy used for transport 
is used by petrol-driven vehicles - mainly cars. 32 A fully 
loaded car is a relatively efficient method of transport 
but very few cars travel fully loaded., Figure 4 shows fuel 
consumption for different methods of transportation. It 
can be seen that as we travel faster we use more energy; 
in other words we pay for the time we save with energy. 
, I 
INDlBTRIAL 
37.5% 
TRANSPORT 
36.7% 
.FIGURE 1: New Zealand's energy consumption by sectors, 
1973-1974 
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From data in "The demand and supply of energy in New Zealand, 
Ministry of Energy Resources, 1975. 
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4.0% 
FIGURE 2: End-use of New Zealand's effective energy by sectors 
1973 - 1974 
From data in liThe demand and supply of energy in New Zealand, 
Ministry of Energy Resources, 1975. 
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FIGURE 3: Yearly consumption of electricity in a typical 
New Zealand household, 1971-72 
Source: Commercial Division, N~Z. Electricity Department 
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FIGURE 4: The fuel needs per passenger kilometre of 
different forms of transport 
(Adapted from "Energy in Transport - Transport 2000" 
The Times, London.) 
On the above graph each form of transport is represented 
as carrying a full complement of passengers, i.e. small and 
large motorcycle - 1; small,.medium and large car - 4; 
coach - 53; train - 450; light aeroplane - 2; VC 10 - 145. 
95 
The bicycle is the most energy efficient method of transport, 
it uses no petrol and does not pollute the air. 
3.3 SECONDARY ENERGY 
In many cases our energy resources are not in a 
form that suits the use to which we want to put them. 
We need to convert the 'primary energy' into some other 
form,- 'secondary energy'. In any energy conversion there 
will be some energy lost. A typical thermal power station 
rejects two-thirds of the energy produced in burning its 
fuel. But in some instances this waste heat can be used. 
In such 'total energy systems' the fuel (oil or gas) is 
burnt not only to drive electrical generators but also for 
steam, heating and cooling, and emergency power. While 
not yet common in New Zealand, 'total energy systems' offer 
the most efficient use of resources - up to 80 per cent 
efficiency~33 
It 'takes energy to build equipment to convert 
energy, and energy analysis shows that in some cases it 
may take several years for a power station or hydro dam 
to repay the energy required to build it. 
3.4 ELECTRICITY 
Twenty-three per cent of the energy used in 
New Zealand is in the form of electricity. It is by far 
the most popular form of energy for the home since it is 
clean to use, easy to distribute and readily available. 
Some people would say that it's too popular. We have been 
demanding electricity at such a rate that we are rapidly 
running out of the time, money and acceptable sites 
necessary to build new hydro dams. Conventional oil-, 
gas- and,coal-fired stations have limited efficiencies, 
siting problems and fuel supply limitations. 
New fuels and methods for generating electricity 
are now being considered. A new process using coal is 
magnetohydrodynamics (MHO). MHO achieves high efficiencies 
by using very high combustion temperatures. A new fuel is 
hydrogen, which produces electricity in fuel cells, and 
which can also be burnt to produce heat. We can burn our 
rubbish to get electricity. It may also be possible to 
obtain electricity from space, using solar cells in orbit 
around the Earth. 
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4. ENERGY AND ENVIRONMENT 
Our use of energy affects the environment. 
Whether we are extracting, processing, transporting or 
distributing energy, we are having an impact on the 
environment. As the use of energy has increased, so have 
its impacts. The conflict between energy consumption and 
the environment poses many problems. The first step in 
solving these problems is to understand the relationship 
between energy and the environment. 
4.1 TAPPING THE ENERGy 
4.1.1 Coal Extraction 
97 
Our fossil fuels must be mined before they can be 
used. Opencast coal mining can change areas of countryside 
, I 
completely. Restoration work goes part of the way to heal 
the landscape, and topsoil replacement will bring former 
farmland back into production. In bush areas mining scars 
can be visible for decades. With underground mining there 
can be problems of subsidence and contamination of 
underground water supplies. There is also the health of 
the miners to consider. In recent years there has been a 
switch from underground to opencast mining, which generally 
recovers more coal and is cheaper. 
4.1.2 Oil Recovery 
Drilling for oil and natural gas in the ocean brings 
special environmental hazards, namely leaks into the sea. 
Overseas there have been a number of blow-outs of wells and 
pipelines - some have taken a long time to bring under 
control, with large environmental damage as a result. 
These problems are much less critical on land. With the 
development of the Maui gas field and its associated pipe-
lines, the potential for these sorts of problems now exists 
in New Zealand. 
4.1.3 Water Storaqe 
In hydro-power developments 
are formed when rivers are dammed, 
This is done to store the energy. 
water storage areas 
or lakes raised. 
But storing the energy 
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in man-made lakes is not without its environmental impacts. 
Raised lake levels can drown beaches and result in 
vegetation changes such as the drowning of trees around the 
shoreline. Inundation can destroy the natural state of an 
area. This ~as the argument about Lake Manapouri, where a 
traditional' scenic value would have been changed had the 
lake been raised. Some people prefer 'wild' rather than 
controlled rivers. On the other hand, dams may reduce minor 
flooding and also provide lakes for recreation. 
Trapping water behind a dam also traps the materials 
such as silt and shingle that the river carries. OVer 
periods of time these build up and result in reduced water 
storage capacity. Dams also traps nutrients from 
,surrounding land which foster the growth of lake,weeds. 
Raising lakes or creating new lakes also has social 
effects. People are moved from their farms or towns when 
they are in the path of rising water. They have to be 
accommodated somewhere else, starting life anew. There 
may be a loss of farmland, having both economic and social 
effects for the whole· country. 
Modern environmental thinking is moving towards the 
concept of 'multi-objective I management of ri'vers and lakes. 
This concept aims to consider the many 'uses' of a water 
resource, hydro-electricity being bu~ one. 
4.2 AIR POLLUTION 
To a limited extent the atmosphere is self-cleansing, 
but it c~n be overloaded with pollutants. This creates a 
situation where human health, property, animal life and 
vegetation are all at risk. The problem is greatest in 
cities, where people and their activities are concentrated 
in a relatively small area. 
The burning of fossil fuels is the major source of 
urban air pollution in New Zealand.· Even with the most 
efficient burning, pollutants are released. But when burnt 
inefficiently (which is the usual case) ·far more are 
expelled into the air. 
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Generally New Zealand coal burns well and is low in 
ash. However, the sulphur content of coal varies widely 
and burning high sulphur coals creates a health problem. 
When the oxides of sulphur dissolve in the rain, a strong 
acid is formed which may do damage miles away from the 
place it was created. It is technically possible to remove 
these oxides from the chimney gases and recover the sulphur 
but this is oniy economically feasible with large plants. 
Therefore coal may be burnt more efficiently and cleanly on 
a large scale than in our homes. 
The exhaust gases of diesel-engined vehicles are a 
relatively minor problem and the emission of diesel smoke 
can be avoided. The unseen emissions from petrol engines 
may be of greater harm. It is estimated that more than 60% 
of the air pollutants discharged in the City of Auckland 
originate from motor vehicles. In Christchurch, motor 
vehicle emi~~!Qnp co~!ped with smoke from~pen f~r~s 
create s~ch an unpleasant smog that open fires may be banned 
to establish 'clean air' zones. 
An unusual source of air pollution in .New Zealand is 
geothermal activity. From the hot ground and steam pools, 
the principal pollutants are carbon dioxide and the toxic 
gas, hydrogen sulphide. The combination of these gases can 
be dangerous and has caused much damage to buildings and 
electrical equipment. 
Some of the immediate effects of air pollution are 
appar~nt, but we know little of the cumUlative long-term 
effects. It seems wise to adopt every reasonable measure 
to enhance the quality of the air we breathe. 
4.3 THERMAL POLLUTION 
When one energy form is changed into another, heat 
must be given off. When we want our energy in the form of 
electricity a large proportion of heat energy contained in 
our fossil fuels is released into the environment. The 
Huntly coal-fired power station, for example, will generate 
~. 1000 MW of electrical energy, but as an unwanted by-product 
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will release about 1300 MW of energy in the form of warm 
water into the Waikato River. Nuclear fission power plants 
discharge almost half as much heat again as the same sized 
fossil fuel plants. This is because, at the present stage 
of technology, nuclear plants are thermally less efficient. 
Water is drawn into a thermal power station to cool 
the generators. It is then released back into the 
environment at a higher temperature. This warm water 
becomes a pollution problem when it is of sufficient volume 
and heat to affect the water it flows into. 
Aquatic life is affected by an increase in water 
temperature. The oxygen content of the water is reduced, 
yet at the same time the oxygen needs of its animal 
inhabitants increase. The increase in temperature also 
speeds up bacterial breakdown, which leads to a further 
reduction in oxygen content. Some animals cannot survive 
the increase in temperature, and so the water system is 
s,implified, making it less stable. 
Different methods of providing cooling water for 
thermal power stations present differing environmental 
problems. In a direct cooling system (cold water in, hot 
water out) free-swimming aquatic life can b~ drawn into the 
pumping system where the force of impact may kill. It is 
better to· have such a system sited next to the open sea 
rather than to an ecologically sensitive area like an 
estuary. 
Cooling ponds can increase fog or mist due to 
evaporation from the warm water surface. They require 
large amounts of land, about 1.5 acres for every megawatt 
of power produced. If cooling ponds were to be used for 
the 1400 MW Auckland Thermal 1 station, the area required 
would be about 800 hectares (2060 acres). Cooling towers 
may also be used to remove the waste heat. These towers 
may affect local climatic conditions, but their effects 
depend largely upon their design. 
4.4 RADIOACTIVITY 
Man has evolved in the presence of a background of 
natural radiation. This does not mean that additions to 
this natural level are 'safe'. We have increased our 
exposure to radiation with x-rays, certain types of 
cancer radiation treatment and fall-out from atmospheric 
testing of nuclear weapons. We should not take lightly 
these or any further man-made additions to the natural 
background level. 
A further potential source of radioactivity would 
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be nuclear power stations, if introduced to New Zealand. 
Nuclear power plants operating normally are designed to 
release very small amounts of r.adiation, compared to those 
people are normally exposed to. However, nuclear reactors 
need a fuel cycle, and there are radioactivity risks at each 
step of that cycle. Like other machines, a nuclear reactor 
can have an accident. Reactor manufacturers assure us that 
the probability of such an accident is near zero, but the 
consequences could be a major disaster. This situation is 
sometimes called a 'zero-infinity dilemma' - the chances of 
an accident are nearly zero but the results could be 
extremely large. 
Unlike the wastes from other thermal power stations, 
the used fuel from a nuclear reactor is still radioactive. 
The waste products in the spent fuel take var.ying amounts of 
time to decay. Some have 'half-lives' of only a few minutes, 
while for others the half-life is extremely long; for 
example, 24600 years for an isotope of plutonium (Plutonium 
239) . (The term 'half-life' describes how long it takes for 
.one-half of the material to disappear by radioactive decay.) 
The growth of the use of nuclear power for electricity 
production means that the quantity of radioactive waste 
being produced is increasing. No method for permanently 
disposing of long-lived radioactive wastes has yet been 
found. ~hese wastes are therefore a cause for great concern. 
This creates a new kind of environmental problem for the 
future which we must face now. 
4.5 NOISE 
Noise is a direct result of the use of energy. In 
fact noise is energy itself whether produced by barking dogs 
or heavy trucks. Many present energy users are noisy. 
Cars, machines, motors themselves give off an energy 
by-product as noise. 
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Excessive or disturbing noise can have an adverse 
effect on health, including a loss of hearing, disturbance 
of sleep and general annoyance. Good health includes 
complete physical, mental and social well-being. 
Of course we need not always have noise associated 
with our use of energy. Insulation and silencing equipment 
can reduce it considerably as does separation of noise 
producers from quiet living areas. 
4.6 ENERGY TRANSMISSION 
It's not only the use of energy that has its 
environmental problems. Transporting the energy has 
impacts - many of them visual. We are all familiar with 
power lines and pylons. Pipelines for oil and gas may also 
create visual problems. Coal has to be transported too, 
by truck, rail or overhead cable-ways. As more people 
become interested in their visual environment more care 
should be put into designing energy transmission systems. 
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5. ENERGY CONSERVATION 
Energy conservation aims to bring supply and demand 
into balance by emphasizing reduced demand rather than 
increased supply. It is far cheaper - both economically 
and environmentally - to reduce the demand for energy rather 
than to increase the supply. To reduce demand we must think 
about how much energy we need, rather than how much we want·. 
In the long term the aims of energy conservation 
are to: 
hold down energy costs, 
stretch out limited fuel resources, 
protect the environment. 
5.1 TIPS FOR ENERGY SAVERS 
Just when we conserve energy is important. 
In New Zealand the peak power demand occurs between 
5 and 6 p.m., and the total capacity of the installed plant 
in all the various power stations must be sufficient to 
carry this peak load, without excessive overloading of the 
generators. 
So minimising the use of electricity at this peak 
time will have the greatest effect, for it will reduce the 
power capacity required. 
There are peak times of traffic flow too. Public 
transport systems require many vehicles to move a lot of 
people for an hour or so at the beginning and end of a 
working day. By staggering working hours or the starting 
times for schools we can reduce this peak demand for 
transport. energy. 
Different energy conservation methods have different 
"lead times". Lead time is the time taken to put an idea 
into action and achieve results. To change urban transport 
patterns and provide upgraded public transport takes a longer 
lead time than does driving the car at a slower speed or 
turning off a bar heater. Here are a series of tips to 
help you reduce your energy demand (Figure S). 
ACTION 
AT HOME 
Water heating 
Lag water cylinder & pipes 
Fix dripping taps 
Adjust thermostat 
as low as needed 
Generally a shower uses 
less hot water than a bath 
Home heating 
Insulate: Ceiling 
Walls 
Seal off draughts 
Thermostatic control 
Wearing warmer clothes 
Indirect heating 
rather than fires 
Cooking 
Use stove efficiently, cook 
a complete meal in the oven 
Keep lids on saucepans 
Defrost fridge 
freezer regularly 
Home Appliances 
Switch off unwanted lights 
Don't buy that extra heater 
Shopping 
Buy products made of 
recycled materials or those 
which allow for recycling 
Buy products that will last 
AT WORK 
The "AT HOME" energy saving 
tips as w~ll as -
Insulation 
Lagging of boilers 
Ventilation rather than 
air conditioners 
LOW MEDIUM 
I I 
5 10 15 
EXTENT OF 
SAVINGS 
low-high 
low-medium 
low 
low 
medium-high 
low-medium 
low-medium 
low-medium 
low-medium 
medium 
low-medium 
low 
low 
low 
medium 
low-high 
low-medium 
medium 
high 
medium-high 
SAVING OF PRESENT 
20 
ENERGY 
INITIAL 
$ COST 
medium 
low 
nil 
nil 
medium 
medium 
low 
medium 
nil 
nil 
nil 
nil 
nil 
nil 
low 
high 
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medium 
medium-high 
HIGH 
FIGURE 5: Prompt rewards in energy saving and money 
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5.2 TRANSPORT 
Transport is a prime sector for energy saving. 
New Zealand uses 37% of its.energy moving people and things 
around. Most of this energy is imported oil. 
The private motor car is an energy-expensive way of 
travelling. If the car must be used, then savings may be 
made by -
driving less - using public transport. instead. 
joining a car pool - about one-third of all private 
car mileage· is for going to and from work. 
eliminating unnecessary trips - do several errands 
in one trip. 
using energy-efficient driving practices. 
accelerating smoothly - imagine an egg between your 
foot and the accelerator. 
avoiding stop-go traffic. 
- -minimizing braking. 
keeping the car well tuned - air filter clean and 
keeping tyres at correct inflation. 
A careful driver can get improved mileage with 
careful driving. Fuel economy at 100 k.p.h. (50 m.p.h.) 
is up to one-fifth better than at 140 k.p.h. (70 m.p.h.) . 
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6. OUR ENERGY FUTURE 
New Zealand uses far more than its fair share of 
the world's energy resources. We have created a society 
with a high energy demand and we ha.ve come to assume that 
cheap electricity will be available at the touch of a 
switch. We have been pampered. 
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Supposing we continue to expand our demand for energy 
at the present rate. In 25 years time we could be in a 
situation with almost no fossil fuels left. Then, what of 
the next 25 years, and the 25 years after that? 
Over the last 200 years our society has altered from 
a low energy one, based on muscle power and renewable fuels, 
to one based on energy supplied from non-renewable fossil 
fuels. We have traded wood for concrete, natural fibres 
for plastic, muscle tone for Qars. In exchange we have 
products and services available to us that had not been 
dreamed of 100 years ago. We must now decide on the best 
way of dealing with the problems associated with these 
advances. 
Our solutions to these problems will be influenced by 
our attitudes to energy supply and demand. We c'an aim to 
increase supply. We can make massive use of our coal and 
gas reserves in thermal power stations. We can place a 
smaller demand on coal and gas, and 'go nuclear'. We can 
continue to develop ways to get energy - using the sun, 
wind, for~sts or rubbish. But ·all the choices have both 
advantages and disadvantages. The coal has to be mined 
(and the resource is running out); hydro power floods valleys; 
nuclear power has safety and waste problems. 
Alternatively, we can deliberately slow down the 
demand for energy by opting for a reduction in growth and 
selecting low energy alternatives. To reduce the demand 
for energy will require some consistent effort from each of 
us. We need to decide what our long-term goals are. We 
need to decide what kind of society and environment we want. 
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At present the New Zealand Energy Research and 
Development Committee is undertaking a study of New 
Zealand's possible energy futures, attempting to predict 
the major uses of energy over the next 50 years. 
Forecasting the future is full of hazards. We must be 
very careful not to accept such forecasts on the future 
as being the only possible outcome. No-one knows the 
future and such predictions are based largely on the past. 
What happens in New Zealand depends on us. 
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7. WHERE TO LEARN MORE 
Energy in New Zealand: Proce'edings of the New Zealand Energy 
Conference. ~d. A.R. Bellamy and L.R.B. Mann. University 
of Auckland, ,1974. 
A slightly technical review of both world and 
New Zealand ~nergy supply and use, along with, some 
associated environmental problems. 
Energy and Power. A Scientific American Publication. 
Freeman' and Co., San Francisco. 1971. 
A series of well-illustrated papers on many of the 
aspects of energy resource use. 
Energy. J.P. Holdren and P. Herrera. Sierra Club. 1973. 
A good general book on energy - its use, futures 
and environmental effects. 
Energy Primer: Solar, Water, Wind and Biofuels. Portola 
Institute California. 1973. 
An American resource book with information on 
renewable forms of energy. 
Second New Zealand Whole Earth Catalogue. 1975. 
A useful section on energy. 
Limi ts to Growth. D. H. Meadows et at. CI ub of Rome. 
Universal Books, New York. 1972. 
Mankind at the Turning Point. M. Mesarovic and E. Pestal. 
Club of Rome. Hutchison. London. 1975. 
Only One Earth: The Care and Maintenance of a Small Planet. 
B. Ward and R. Dubos. 
Based on opinions from scientists and leaders from 
58 countries (including N.Z.). A balanced look at the 
future of man. 
A Time to Choose: America's Energy Future. Final report by 
the Energy Policy Project of the Ford Foundation. Ballinger, 
New York. 1974. 
Fuels Paradise: Three Energy Scenarios for Britain. 
P.F. Chapman. Penguin Books, London. 1975. 
A study investigating possible energy futures. 
Similar work is being undertaken by the New Zealand 
Energy Research and Development Committee. 
World Energy Strategies: Facts, Issues and Options. 
Amory B. Lovins. Friends of the Earth International, 
San Francisco. 1974. 
An interesting and easily read comment on world 
energy situations. 
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Magazines: Many newspapers and journals are now publishing 
articles on energy and the environment. Ones of special 
interest include: New Scientist (British), Scientific 
American (American), The Ecologist (British), Mother Earth 
News (American), New Zealand Energy Journal, New Zealand 
Environment, Popular Science (American). 
L~braries: Do not forget that your local library is likely 
to have many of these books and magazines, or it may obtain 
them on interloan. 
Government Information: 
Ministry of Energy Resources: Information on Energy use and 
conservation, and our supplies of energy. 
Department of Scientific and Industrial Research: The DSIR 
has for a number of years been doing research work on solar 
water heating - pamphlets LP 16 and TL 1 offer useful 
practical advice on solar water heating. Reports have also 
been written on many aspects of our energy supply. 
MEMORANDUM TO T~E ENERGY SUBCOMMITTEE: NOTES 
AND SOURCE OF DATA FOR DRAFT TEXT 
1. Data from Ministry-of Energy Resources. 
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2. liThe role of research and development in New Zealand's 
energy economyll. D. S. I. R. Wellington. 1974. p. 19 . 
3. N.Z. Official Yearbook. Department ~f Statistics. 
Wellington. 1974. p.527. 
4. This refers to the cost per unit quantity of energy per 
unit distance for overland transport only. Also low 
energy losses in pipelines - due to lack of leakages 
and small amount of energy required to compress gas for 
transport. "Energy for the future". U.K. Council of 
the Institute of Fuel. 1972. p.21. 
5. White Paper on the "Development of the Maui Gas Field. 1I 
Government Printer, Wellington. 1973. p.15. 
6. This is the length of the Maui gas contract. 
7." The Coal Industry of New Zealand. Ministry of Energy' 
Resources. Government Printer, Wellington. 1974. p.24 
8. Ibid p.25. 
9. World Energy Strategies. Amory Lovins. 
the Earth International, San Francisco. 
Friends of 
1974. p.58. 
10. Economic Geology of New Zealand. G.J. Williams (ed.). 
The Australian Institute of Mining and Metallurgy. 
Monograph Series 4. Parkville. 1974. pp.203-210. 
11. N.Z. Official Yearbook. Dept of Statistics, 
Wellington. 1974. p.49. 
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12. This approach has been used in "World Energy Strategies" 
Amory Lovins 1974. 
13. The flow of energy in an industrial society. E. Cook. 
Scientific American. 1971. 225 (3): 134-147. 
14. The energy resources of the earth. M. King-Hubbart. 
Scientific American. 1971. 225(3): 60-87. 
15. Survey of energy resources. U.S. National Committee 
of the World Energy Conference. 1974. p.234. 
16. R.F. Benseman, 1975. Physics and Engineer 
Laboratory, DSIR. Lower Hutt. Personal communication. 
In the order of 10% variation- in available solar energy 
in N.Z. 
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17. Solar energy - an indigenous fuel. R.F. Benseman, 1976. 
Paper to be presented to N. Z. I. E . Conference . 1976. 
18. Energy primer: Solar, water, wind and biofuels. 
Pertola Institute. California. 1974. pp.3-15. 
19. Newspaper reports, e.g. Northern Advocate, 12 November 
1975. p.24. Ministry of Works and Development. 
20. 
Press release. 11 November 1975. 
Solar electric cells - the promise of sunshine 
electricity. J.R. Free, 1975. Electronics Australia 
May 1975. p.28. ~ , , 
21. Resources and man. M. King Hubbert. p.207. i 
National Academy of Sciences. Freeman, San Francisco. ~:; 
22. 
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29. 
The demand and supply of energy in New Zealand. 
Ministry of Energy Resources. 
Energy storage and renewable energy resources. 
H.G. Hitchcock. Canterbury Engineering Journal 
4. 1974. p.83. 
R.A. Heath, Oceanographic Institure, D.S.I.R. 
Personal communication. 1975. 
R.T. Thomson, Antarctic Division, D.S.I.R. 
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G.T. Ward., Agricultural Engineering Institute. 
Lincoln College. Personal communication. 1975. 
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